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The more one analyzes the eight finalist briefs for the 
American Machinist Awards for 1931, the more he realizes 
the magnitude of the task imposed upon the Committee on 
Awards. He begins too to see the implications behind the 
unanimous recommendation that all eight briefs be pub- 
lished. It would, for example, have been nothing short of 
criminal to have kept the Warner & Swasey Company entry 
away from the executive and administrative heads in the 
machinery and metal-working industry. 

As assembled and presented by H. P. Bailey, assistant to 
the president, ‘Profitable Replacement in an ‘Average Lot’ 
Plant,” will be found on the pages immediately following. 
He divides the whole into three sections: 

I. The Equipment Problems of The Warner & Swasey 
Company. This section outlines the equipment problems 
and explains the necessity for determining the four basic 
facts needed for replacement. The use of the Warner & 
Swasey equipment replacement statement is then shown by 
an example, and the effect of variations of the four basic 
facts discussed. ~ 

II. The Equipment Policy of the Warner & Swasey 
Company. This policy is definitely stated and then illus- 
trated by a variety of concrete examples selected to empha- 
size specific points. Factory overhead is next treated. 

III. The Effect of Business Conditions on the Replace- 
ment Policy. The theoretical effects of the rise and fall of 
business conditions on the replacement policy are first dis- 
cussed, followed by the actual effect on Warner & Swasey 
purchases. Emphasis is placed on the present opportunities 
for general studies of replacement problems, and a formula 
determines when it pays to replace under current conditions. 

It is evident that Mr. Bailey and his associates go after 
their work realistically, yet enthusiastically, with no 
delusions and without personal bias. 














It would appear that the lion’s 
share of American machine work 


is produced in “average lots”’ of fif- 
teen to fifty pieces, and the execu- 
tives of Warner & Swasey have 
made an exhaustive study of such 
production. They have developed 
and proved their comprehensive 
policy 
both for themselves and for their 


equipment — replacement 


customers* 


Section I— 
Equipment Problems 


HE Warner & Swasey Company manufactures a 

complete line of turret lathes for bar work, ranging 
in size from 4 to 12 in. in diameter, and for chuck 
work from 1 to 36 in. in diameter, together with the 
production of special machinery and large astronomical 
instruments. These machines are manufactured in lots 
of three to twenty-five. 

The productive equipment of The Warner & Swasey 
shop is in a constant state of flux. Old equipment is 
continually wearing out and demanding replacement to 
keep production going. Shop executives are continually 
requesting new equipment to reduce costs, even though 
the equipment to be replaced still has years of usable 
life. Meanwhile, the scale of production is constantly 
varying with the changing economic conditions, so that 
the “percentage of activity” of different departments is 

*Brief entered for the American Machinist Award 


for 1931, Class I, and selected by the Committee 
on Awards for special consideration and publication 


836 





Profitable 


H. P. BAILEY 


Assistant to the President, 
The Warner &Swasey Company 


changing from month to month. The general equip- 
ment policy, therefore, must be flexible enough in its 
application to meet these changing conditions in the 
plant. 
Turret lathes, the products of The Warner & Swasey 
Company, are sold to metal-working plants that have the 
same general problems of replacement which arise in 
The Warner & Swasey Plant. In the year 1925, the 
sales department of the company analyzed these prob- 
lems of the customers from the viewpoint of the net 
profit to be expected from the purchase of turret lathes, 
and published a “Net Profit Statement.” This state- 
ment showed the percentage of net profit on the invest- 
ment to be expected from the purchase of a turret lathe 
under the existing conditions in the customer’s plant. 
At the same time, the Warner & Swasey shop exec- 
utives were instructed to present their requests for the 
purchase of new equipment for the shop on the same 
net profit statement basis; at the same time they were 
instructed to purchase all new equipment which, under 
existing shop conditions, would return a net profit on the 
investment of 20 per cent or more per year. 


Two Points of View 


At once two points of view developed. The shop 
executives were accustomed to testing the soundness of 
equipment purchases by asking the question, “How long 
will it take the new equipment to pay for itself under 
existing conditions?” The chief executive asked the 
question, “What rate of net profits will the new equip 
ment return per year under the existing conditions?” 
Both groups of executives emphasized the necessity for 
obtaining all the essential facts. For example, produc- 
tion savings were measured by averages rather than by 
unusual or spectacular jobs. Both groups insisted upon 
a sharp analysis of the percentage of activity of the new 
equipment when figuring the replacement facts and fig- 
ures. It was also obvious, as shown by experience, that 
the scale of Warner & Swasey production fell in the 
“average lot” group, running 15 to 50 pieces per lot on 
most of the work, while many plants enjoyed quantity 
production running 50 or more pieces per lot, or fell in 
the small lot production group, running 5 to 15 pieces. 
Hence, in considering new equipment, the estimated 
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Replacement 


in an “Average Lot” Plant 


“flat time” of the new equipment was modified to “pro- 
duction” or actual time expected to be reflected in later 
cost records, thus including set-up time. 

To meet the differing viewpoints of the shop and 
general executives, all replacement statements were made 
in the form of two answers, one showing the time for 
the new equipment to pay for itself, the second answer 
showing the net profit rate of return. Thus requisitions 
for new equipment were supported by replacement state- 
ments that proved the profit of the replacement to the 
satisfaction of both groups. 

This article, therefore, relates the basis used by exec- 
utives of The Warner & Swasey Company to insure profi- 
able replacements under the conditions existing in their 
shop, and all illustrations explaining the application of 
the company policy are based on average savings, and on 
work made in lots of 15 to 50 pieces. Since about 75 
per cent of metal-working production in this country 
falls in the average lot group, it is hoped that the article 
will have a wide application. 


The Four Basic Facts Needed for Replacement 


Four basic facts are needed by the shop executive to 
determine his recommendation for profitable replacement 
at any time. 

1. What is the average saving in production time 

of the new equipment? 

Executives are properly skeptical of exceptionally 
large increases in production because of new equipment 
and feel that spectacular examples have probably been 
selected. The true answer lies in the form of averages 
taken in a typical variety of work to be produced on the 
new machine and figured to include the set-up time in 
the cost per piece. Experience has shown that in 
exceptional cases where parts are made in lots of 300 
to 500 the set-up time is relatively unimportant, but 
where the lots run from 15 to 50 pieces the set-up time 
must be included to give a true picture of the cost saving. 

The importance of determining accurately the average 
saving in time cannot be overemphasized. All estimates 
must be subjected to “the test of reason” by comparing 


The assembly floor in the Warner & Swasey plant, Cleveland, Ohio 
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Turret lathe department. Here are set up and 
operated numbers of W. & S. turrets for W. & S. 
production 


individual operations with previous methods and check- 
ing feeds and speeds, etc. All conditions affecting 
efficiency of operation of the tool must be considered. 
We find in general that estimates received from machine- 
tool builders often do not meet our own conditions as 
to “average lot” production and occasionally are based 
on feeds and speeds which may be theoretically possible 
but practically impossible. Unless average time on the 
new equipment are estimated so that they prove correct 
later, all executives involved in the purchase of equip- 
ment will quickly become skeptical of these estimates. 

2. What is the dollar value of the reduction in time 

per piece? 

Here the wage rates and overhead rates applying to 
the particular plant should be used to measure the dollar 
value of the savings which can then be compared with 
the investment required. A rate of $1.50 per hour to 


cover labor and overhead is used by the Warner & 





Swasey plant. This is lower than the actual average 
rate, but it is felt that practical conditions of plant 
operation make this advisable for conservatism. 
3. What is the “percentage of activity” of the pro- 
posed equipment ? 

If the new equipment will be used only part time, its 
advantages in the form of dollar value savings will, of 
course, be lessened. The actual savings computed, there- 
fore, in a replacement statement must be reduced accord- 
ingly by deducting the estimated idle time. 

4. What is the exact investment required? 

The true cost of the proposed equipment should 
include both the machine itself and the necessary tools, 
together with any unusual expense of installation. Spe- 
cial tools should be depreciated the first year. 


An Example of Profitable Replacement 


The first application of the “profitable replacement”’ 
policy was in our own turret lathe department, which 
naturally was equipped with our own product. In this 
case the machine was actually sold to the shop at manu- 








The No. 5-A Warner & Swasey 
turret lathe, one of a complete 
line for bar work from }-12 in. 
in diameter and chuck work 
from 1-30 in. in diameter. The 
company also produces special 
machinery and large astronom- 
ical instruments 
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facturing cost and the following illustration has been 
modified to use regular selling prices of the machine to 
make the example fair in its general application. 

The four basic facts concerning replacement in this 
example are outlined below. Then the replacement state- 
ment at the right proves the profit of the replacement, 
both from the point of view of the factory and of the 
general executives. 

1. The saving in production time. 

The table shows the actual former time in minutes, 
and the actual production time realized with the new 
equipment. (Originally, of course, estimated figures 
were used.) Twelve typical jobs were selected to cover 
the different types of work done on the machine, which 
included chucking work on cast iron, forgings and steel 


Average Saving in Time 


Former Actual Time on New Per Cent 
Time Warner & Swasey Reduction 
in Min. Equipment in Time 
63.6 43.7 32 
13.2 7.2 46 
60.0 48.7 19 
12.0 9.0 25 
102.0 67.0 34 
15.0 10.2 32 
75.0 59.5 21 
90.0 43.0 51 
195.0 155.4 20 
13.2 12.8 3 
25.5 18.0 29 
9.0 5.4 38 
673.5 480.1 28.6 
The average piece 12 | 673.5 12| 480.1 
56.1 40.1 28.6 


The percentage of reduction in production time on the 
different jobs varies from 3 to 51 per cent. In order 


The No. 1-A turret lathe which replaced an older 
machine to cut production time 28.6 per cent and 
to pay for itself in 21 months 





DECEMBER 3, 1931 























Warner & Swasey Equipment Rep! nt Stat t 
Average former cost, 5451 minutes (per piece) « 2 ir 1 40 
Lenth direct labor et 60% and overhead ef 90% 
© total of $1.50 per hour, or 2% per minute) 
Average cost with new equipment__ 40.1 min. (per piece) x 2'i¢ 1 00 
Savings per piece 40 
Production per month with new equipment 
60 min. (per hr.) x 9 hrs. (per day) x 83 (working days) = 514 pieces 
~ 4051 mimutes per piece (with new equipment) 
Total savings per month will then be 
314____(pieces per month) x 409 _ (savings per piece) 125 60 
If the new equipment is kept busy only 60 % of the time, 
deduct 20 % for idle time 
20_% of $125.60 (Savings per month) 25/12 
Value of usable savings per month | 100) 48 
Investment in new equipment 3 915 00 
Less resale value of old equipment 1 850 00 | 
| 
Net cash investment in new equipment 2 065 00 | 
The new equipment will pay for itself in: 
$2065.00, (Net cash investment) = 20.6_ months 
$ 100.48, (Usable savings per mo-th) 
The Net Profit return per year will be: 
$100.48 _ (Usable savings per month) x 12 months 1 205 76 
Less 20% depreciation on $2065.%, (Net cash investment) 413 00 
Net Profit per year after depreciation 792 |76 
The rate of Net Profit will be: 
8 792575,  _ (The Net Profit) = 3Bot % 
$2065.00 (Net cash investment) 








to get a typical or average figure, the total time for the 
12 pieces was divided by 12, showing that the average 
piece previously took 56.1 min., and on the new equip- 
ment took 40.1 min., a saving in time of 16.1 min. 
Expressed in percentage form 


16.1 min. (Saving) 


—— : _ = 28.6 per cent 
56.1 min. (Former Time) 


All the times shown in the table are production times 
including the set-up, a very important factor since the 
majority of the work going through this department, as 
well as the entire shop, is average lot production of 15 
to 50 pieces per lot. 

2. The dollar value of the saving in production time. 

With direct labor at 60c. an hour and overhead 
at 90c., a total of $1.50 per hour, or 24c. per min., 
used in evaluating the savings. 


was 


3. The percentage of activity. 

A check of production schedules shows that the new 
machine would be kept busy only 80 per cent of the 
working days. In other words, the machine would be 
idle 20 per cent of the time so that a deduction of this 
amount should be taken from the value of the savings 
when figured at full-time production. 

4. The exact investment in new equipment. 

The regular selling price of the new equipment and 
chucking tools, all standard, was $3,915.00. The market 
value of the old machine was $1,850.00. The new invest- 
ment, therefore, was $3,915.00 less $1,850.00, or 
$2,065.00. 

With these facts, the profitableness of the proposed 
investment was determined as indicated on the accom- 
panying Replacement Statement. 

At first it was thought that the actual figuring of 
concrete cases of replacement would be facilitated by the 
use of the four basic facts in the form of a regular 
formula, instead of in the statement form just shown, 
expressed in this way: 
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where 4 = Net Investment 
B = Former Cost in Minutes 
C = New Cost in Minutes 
D = Per cent of Activity of Machine 
E = Production Minutes per Month 
net profit per year in percentage is: 


A 
- X (B—C) X 23 cents ) x D 


( ‘ 
C 


The time to repay in months is: 


[he rate of 


(z x (B—C) x 25 cents ) x Dx 12 ) - 20% A 
a ma 


It was found, however, that it was more practical to 
print blank replacement statements and fill them in than 
to use the formula. The resulting statement was clear 
and logical and appealed to all the men involved in equip- 
ment buying. Hence, the formula idea was discarded, 
and the blank form shown in the illustration was used. 





Interest on the Investment 


The repiacement statement shows that under existing 
conditions the new equipment will pay for itself in 20.6 
months, and that the net profit on the investment after 
allowing for a 20 per cent depreciation is at the rate of 
38.4 per cent per year. 

The question arose at this point as to whether or not 
-a deduction of 6 per cent interest on the investment 
should be made from the net profit return of 38.4 per 
cent. The total charge for interest was figured as 
follows: 


20.6 months to repay , 
a . ———— 6 per cent interest per year 
12 months per year y 
= 10.3 per cent of investment. 


However, the accountant immediately pointed out that 
since the investment is being reduced automatically 
month by month, the average amount on which interest 
should be figured for the period of 20.6 months was 
one-half of the original investment, thus reducing the 
above figure of 10.3 per cent to 5.2 per cent. 

It was further pointed out that 5.2 per cent covered 
the interest for the entire 20 months, practically a two- 
year period. 

In other words, the total interest charge for the entire 
period was 5.2 per cent of the investment of $2,065.00, 
or $107.38. Since the machine is saving $100.48 per 
month, as shown by the statement, this would add to the 
time of repayment 


$107.38, Total Interest on Investment 


$100.48, Usable Savings per Month = 1.1 months. 








Theoretically, therefore, the time of repayment would 
he increased from 20.6 months to 20.6 plus 1.1, or 21.7 
months. In view of the relative unimportance of the 
item of interest on investment in connection with replace- 
ment statements, it was decided to ignore this item in the 
future. 

In order to obtain a clear grasp of the actual impor- 
tance of each of the three varying basic factors of 
replacement, the preceding example of profitable replace- 
ment was studied carefully. 
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Chart I shows how the rate of net profit return 
increases as the percentage of saving of production time 
increases. A fixed investment of $2,065.00 is used with 
a fixed 80 per cent factor of activity. This curve is not 
a straight line because the greater the saving of time, 
the larger is the increase in production, which in turn 
increases the usable savings per month. The latter, of 
course, are figured on the uniform 80 per cent of 
activity. 
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Effect of Varying Percentages of Activity on 
the Time to Repay, with the Same Investment 


but with Varying Savings in Time 


Chart II (figured again on the original illustration) 
shows a fixed investment of $2,065.00 with three curves 
of different percentages of activity, namely, 60, 80 and 
100 per cent. The ordinate shows the variation in per- 
centage of reduction in time, the abscissa, the months 
to repay. The three curves show the time necessary to 
repay the investment with the varying percentages of 
saving in time. 

First, the replacement facts and figures statement 
shown previously is checked. To do this, the curve 
labeled “80 per cent of activity” is used, since this is 
the factor used in the illustration. With a reduction of 
28.6 per cent in time, as shown on the vertical axis, the 
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time required to repay the investment is just over 20 
months, while the actual figure worked out in fractions 
shows 20.6 months. 

The figuring of replacement statements involves the 
mathematical coordination of a number of variables, and 
must be done to show the answer both in terms of time 
to repay and of net profit return. It is hardly possible 
for men even of the accounting type of mind to guess the 
answer to a given situation. 


Investment Justified with a Given Standard of 
Repayment, with Varying Rates of Saving in 
Time, with 100 Per Cent of Activity 


The five curves shown in Chart III cover rates of 
saving in time of 10, 20, 30, 40 and 50 per cent. The 
ordinate shows standards of repayment, running from 
one to two to three to four years. This means that the 
investment must pay for itself on this basis. The 
abscissa shows the amount of the investment justified 
by the reduction in time on a percentage basis, compared 
to the standard uf repayment chosen. The per cent of 
activity used is 100 per cent. 

For example, if a given company will buy equipment 
on the basis of repayment in three years and the reduc- 
tion in production time in a case of a given article of 
new equipment is 30 per cent, the investment justified is 
$4,700.00. This investment would be repaid in three 
years on this basis. 
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Investment Justified 


The extremely high investment justified where the 
percentage of saving in time is 40 or 50 per cent is due 
to the fact that the new equipment increases the produc- 
tion greatly. For example, with a 50 per cent saving in 
time, the production is doubled, and since the value of 
the added production is computed in the replacement 
statement, less the percentage of idle time, both the earn- 
ing power and the time required to repay are naturally 
quite favorable. These are extreme cases. It is probable 


that the average firm buys on a basis of two to three 


years with the ordinary savings in production time run- 
ning 20 to 30 per cent, thus justifying the investment 


from $2,000.00 to $5,000.00. 


Section II—Replacement Policy 


Outlining the W & S Equipment 
Policy and illustrating its application 
with a variety of particular examples 


The policy of The Warner & Swasey Company is to 
purchase new equipment which will show a net profit 
return after depreciation of 20 per cent on the invest- 
ment. Such equipment will pay for itself in 30 months, 
or 24 years. 

The selling experience of the company shows that a 
wide variation exists in the replacement policies of dif- 
ferent companies. Some will purchase only equipment 
which will pay for itself in 12 months. This limits the 
replacement program to extremely productive equip- 
ment, but it is felt that automobile concerns, for example, 
with radical yearly changes in product and with special- 
ized equipment, should have a somewhat shorter standard 
of time required to justify replacement than The 
Warner & Swasey Company, which operates an “aver- 
age lot’’ production shop. 

The majority of purchasers of machine-tool equipment 
will buy on the basis of self-payment in 24 months, which 
usually means that outstanding examples of machine 
equipment will be purchased but that the steady renewal 
of worn-out equipment is neglected. Since the majority 
of companies consider 10 to 15 per cent a year a sound 
annual depreciation rate, their equipment is depreciated 
to zero value in six to ten years. Naturally, therefore, 
it would appear that their equipment should be replaced 
on this basis; that is, that the entire equipment should 
be renewed every six to ten years. 

Practically, however, there undoubtedly exist many 
cases where equipment has been depreciated to zero 


DECEMBER 3, 1931 


value where new equipment under existing shop con- 
ditions will not show a net profit return. In_ this 
debatable zone of replacement, new equipment is often 
purchased for reasons other than the net profit return. 
For example, the new equipment may improve the quality 
of the product, but, in general, purchasers seem to feel 
that the wealth of new and improved equipment avail- 
able requires that equipment purchases should show a 
reasonable net profit. 

As a matter of fact, there has perhaps been some 
overemphasis on the wisdom of replacement of old 
equipment. In any given shop or department, there usu- 
ally is some work that old machines can do as well as 
new machines. For example, it may be quite desirable to 
buy a new turret lathe for first-operation work as shown 
in Section I. It is quite possible, however, that some 
of this work requires second operations, such as facing 
of second end or counter-boring, which may be done 
nearly as fast on an eight-year-old turret lathe as on a 
new one. In such a case, obviously the old equipment 
should be used. 

An interesting example of this occurred recently. The 
Warner & Swasey Company sold a 14-year-old turret 
lathe which had been used on simple second-operation 
work partly to demonstrate the principle that this machine 
was still entirely adequate for this class of work. The 
purchaser was a small job shop making blanks for small 
worm gears that did not require particular accuracy. 
These had been turned previously in this small shop on 
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an engine lathe and a turret lathe. The change to the 
14-year-old turret lathe reduced production time 40 per 
cent, and the small amount of money required for this 
investment as compared to a new machine was an im- 
portant point with this company. On the other hand, our 
own estimating department, considering the exact condi- 
tions in this company, figured that the additional reduc- 
tion in time with a new turret lafhe of the latest model 
would run only from 10 to 15 per cent on this very 
simple type of work. 

\t the same time, the average shop undoubtedly has a 
great deal of work which can be done much faster on 
up-to-daté equipment. The percentage of activity over 
a period of years is an important factor in this situation. 
If a concern is subject to violently fluctuating demands 
of customers, as are machine-tool manufacturers, it may 
he necessary to use older machines for peak-load require- 
ments in order to get out production. <A replacement 
statement to cover this situation, with the correct average 
percentage of activity, will often show that this prac- 
tice is thoroughly justified. 

Still, if we figure replacement problems correctly, 
there exists an inexplicable difference of opinion among 
executives, and this variation of opinion becomes even 
greater in times of low production. The replacement 
policy is usually unduly restricted in such _ periods 
through a failure to differentiate between expenditure of 
cash for expense and for investment purposes. On the 
other hand, in extremely good times, many executives 
purchase equipment in the same lavish and extravagant 
manner that they purchase many other items. 

The Warner & Swasey Company has endeavored to 
pursue a stable middle ground throughout the years. It 
has appeared to the company’s executives that the net 
profit approach to the problem makes it possible to estab- 
lish a permanent policy, which will automatically reflect 
the constant changes in conditions. If the percentage of 
activity on new equipment is figured correctly in line with 
prevailing conditions, if the savings are estimated 
soundly, and if new equipment can earn a net profit of 
20 per cent a year, then the equipment is purchased. 

It is felt that the statement attributed to 
\ndrew Carnegie has value to all metal- 
working industries: “It is surprising how 
few men appreciate the enormous dividends 
derivable from investment in their own busi- 
ness. There is scarcely a manufacturer in 
the world who has not 
machinery that would be thrown out and re- 
placed by improved appliances ; or who does 
not for the want of additional machinery or 
new methods lose more than sufficient to pay 
the largest dividend obtainable by investment 
bevond his own domain. And yet most busi- 
ness men whom I have known invest in bank 
shares and in far-away enterprises, while 
the true gold mine lies right in their own 
factories.” 


in his works some 


Landis 6-in. grinder which re- 
placed a 10-in. unit of the same 
make to reduce production time 
49 per cent and to show a net 
profit of 71.2 per cent 
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High Net Profit Return 


A Landis 6-in. grinder replaced a 10-in. unit of the 


same make. The work handled was external grinding of 
small shafts ranging in diameter from } to 14 in., and 
in lengths from 2 to 24 in., although the capacity of 
the machine was 6x30 in. The work required limits of 
accuracy varying from 0.001 to 0.00025 in. The average 
reduction in production time was 49 per cent, while the 
increase in production was 96 per cent. Whenever pro- 
duction savings are expressed in the form of savings in 
time, the percentage of course is much less than the 
increase in production from the machine. We have 
found that some confusion exists, so this point may be 
illustrated clearly in this example as follows: 


Former time . 9.4 min. 
New time. 4.8 min. 
Saving in time 4.6 min. 


The saving in production time is 


4.6 min. (Saving) 


ae — — i. = 49 per cent 
9.4 min. (Former Time) 


The increase in production is 
94min. (Former Time) 


—_ aioe ~— 1 = 96 per cent 
+8 min. (iNew Time) 


The proof of this formula is as follows, using the 
production during a thousand minutes check: 
The production on the new method is as follows: 
1,000 min. 


—-,.., 2,083 pieces 
48 (New Time) 


The production on the old method was as follows: 


1,000 min. 
9.4 (Former Time) 


— 


061 pieces 


)22 pieces. 


The increase in production is 1, 
The ratio is as follows: 
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Warner & Swasey Equipment Rep! t Statement 
Average former cost, 954 _ minutes (per piece) x 2)if . . - |23.80¢ 


(with direct labor et 60° and overhead st 90% 
@ total of $1.50 per bow, or 249 per minute) 


Average cost with new equipment’ 468 __min. (per piece) x 2é¢ _ |__| 12530 
Gevings per piece. ssti‘“(“# s s « j 1) .20¢ 
Production per month with new equipment: 


60 min. (per br.) x © bre. (per day) x28 (working days) . 2590 _ pieces 
__ S08 __ minutes per piece (with new equipment) 





Total savings per month will then be: ‘ 
2580 (pieces per month) x 1le2¢ (savings per piece) - 288 96 


tn apn extpnet & tags Cay REE. S aes, | 
deduct 0% for idletime | | 





~_S of : (Savings per month). . ‘& = 

Value of usable savings per month . 288 96 
in new 4! 000 |00 
Less resale value of old equipment 200 00 
Net cash in new equip 3,800 00 





The new equipment will pay for itself in: 


___ $3290,00 (Net cash investment) = __ 1501 months 
% 268.96 (Usable savings per month) 


The Net Profit return per year will be: 
$286.96 (Usable savings per month) x 12 months 3 467 52 


Less 20% depreciation on $3800.00 (Net cash investment) 760 00 
Net Profit per year after depreciation 2 707 | 52 


The rate of Net Profit will be: 


= Ul ___ (The Net Profit) =  Tle2% 
$3800.00, (Net cash investment) 











eplacement statement on the 6-in. Landis grinder 
Repl t stat t the 6 Landis grind 


1,022 pieces" 
1.061 pieces 


= 90 per cent increase in production. 

For convenience, the following table shows the relation 
of difference in saving in time and increase in produc- 
tion, both in per cent: 


W yom the Saving The Increase in 


Time is: Production is: 
10 1] 

20 25 

30 43 

40 66 

50 100 


The new equipment employs a grinding wheel with a 
face of 3 in., as compared with a 24-in. face on the 
former equipment. The same surface speed for the 
wheel is used, but the feed is increased substantially. 
In addition, the added width of the wheel makes it pos- 
sible to apply the principle of “plunge cut grinding” to 
more work. 

The new equipment appears to have practically no 
springing action in the machine, so that the work is 
reduced to the desired size much more quickly. The 
grinding spindle is much heavier, the bearings larger, and 
the power input is increased from 10 to 15 hp. A 24-in. 
wheel is used, as compared with an 18-in. wheel on the 
former equipment. This decreases the dressing time, 
lengthens the wheel life and makes it easier for the 
operator to bring the work to close limits. 

The saving in production time ranged from 4 to 70 
per cent. The larger increases applied to work with 
longer shafts and was due to the faster working of the 
hydraulic traverse mechanism of the new equipment. 
The equipment, with full-time use, paid for itself in 
13.1 months, with a net profit return of 71.2 per cent, 
as shown in the accompanying statement. This is an 
example of extremely profitable replacement, based on 
large savings in time and 100 per cent of activity. 
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Replacement with Comparatively Low Net Profits 

This example illustrates a type of replacement which 
some executives would approve, and which others per- 
haps would not. A 4-ft. radial drill replaced an older 
model of the same size and make. The work consisted 
of drilling a large number of holes, sometimes as many 
as 40 holes per piece, in work held in box jigs. Handling 
is a substantial part of the total operation time in this 
class of work, and of course the new drill did not cut 
this portion of the time any. The opportunity for cost 
reduction centered chiefly on the reduction of the time 
required to handle the machine. Because of the central- 
ized controls for changing speeds and feeds, handling 
time was cut substantially on the machine itself. In addi- 
tion, it provided higher spindle speed for the small holes, 
another important factor. 

The actual saving in time averaged 19.6 per cent, and 
the machine required 49 months to pay for itself. The 
executive figured that on this type of equipment 10 per 
cent depreciation was adequate and that*on this basis 
the net profit on the investment would be 14.8 per cent. 

This return on the investment was considered rather 
on the low side since the general policy required a 20 
per cent return to prove the profit of the replacement. 
The machine was purchased on the strength of the fol- 
lowing additional facts. 

1. The present machine had been in use 12 years and 
had already been depreciated to a book value of nothing 
The shop executives pointed out that they needed the 
machine to get out the work, and that the absence of any 
book value made the capital investment to be justified by 
the statement that much higher. They asked why they 


This 4-ft. radial drill replaced an older model of the 
same type to reduce production time 20 per cent and 
to show a net profit of 14.8 per cent 
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were required to justify an investment without any 
deduction for book or salvage value when the machine 
had already paid for itself and was nearly worn out. 
The general advantages of new equipment in the form of 
reduced repair expense, trouble and down time were, 
therefore, taken into consideration. 

2. In case the amount of work requiring this opera- 
tion increased any further, a greater cost reduction on 
the work put on the new machine would arise through 
classifying the radial work and using the new machine 
for the larger work where the savings were higher. This 
advantage was purely theoretical at the moment but pro- 
vided a gambling chance of higher net profit later. 

3. The general replacement program in this plant has 
been carried to a point where all known cases of larger 
net profit returns have been considered and adopted. If, 
at the time the replacement of this drill was under con- 
sideration, other possibilities for replacement had 
appeared which would have given a larger net profit, 
quite possibly, this particular replacement would have 
been deferred. Or, if only part-time use for the ma- 
chine was certain, the savings would have been figured 
accordingly, and the net profit return would, therefore, 
have dropped to a point where the replacement would not 
have been made for several years at least. 

4. During the thorough study given this particular 
case, in order to determine the policy on similar cases 
which might arise in the future, the accountant pointed 
out that the net profit rate of return would actually rise 
year after year, because the investment was decreasing 
annually through deduction of 10 per cent depreciation. 
The detailed figures were as follows: 


First year, 
Usable Savings, $652.00 
Net Investment, $4,400.00 


Second year, 
Usable Savings, $652.00 
Net Investment, $4,400.00—10% ($440) 


Third year, 
Usable Savings, $652.00 a 
Net Investment, $4,400 — $440 — $440 


Fourth year, 
7 Usable Savings, $652.00 7a 
Net Investment, $4,400—$440—-$440—$440 





= 14.8 per cent Net Profit 





= 16.6 per cent 





= 18.4 percent 





=21.1 percent 


This continual yearly rise in the net profit rate, and 
the fact that after four years the machine has paid for 
itself and continues to earn during the remaining six 
years of its “depreciation life,” strengthened the case 
substantially. 

With these additional facts in mind, the replacement 
was made, but no change was made in the standard 
policy that any replacement not returning 20 per cent net 
profit on the basis of the Warner & Swasey formula was 
subject to special analysis. 


When Replacement Does Not Pay 


A careful analysis of all the conditions in the shop 
occasionally shows examples where seemingly obsolete 
machines cannot be replaced with a profit. One depart- 
ment, in particular, contained machines 12 to 17 years 
old ; it challenged attention several times. The basic facts 
in the situation are as follows: 
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1. The nature of the work is extremely simple, and 
it does not appear that new equipment can apply the 


principle of combined cuts or multiple cuts. Somewhat 
higher speeds and feeds could be used on part of the 
work, but the savings in production time would be small. 
A part of the jobs will not permit heavier cuts because 
of distortion or because of tearing the metal. The lots 
are small, running 10 to 25 pieces. Hence, the set-up 
time of new equipment would cancel a substantial part 
of the saving. All work that could properly be trans- 
ferred to other departments had already been shifted. 
The same situation of “simple work” exists in many 
types of shop operations in varying degrees. It is esti- 
mated that the average possible reduction in production 
time with new equipment would not be more than 15 
per cent. 

2. The percentage of activity in this particular depart- 
ment varied from 40 to 70 per cent, with the latter figure 
realized only occasionally. Hence, a percentage of activ- 
ity of 50 per cent was figured. 

3. The investment necessary for new equipment of 
this type is not excessive but the market value of present 
equipment is practically negligible, and, hence, the invest- 
ment of practically the entire price of the new machine 
must be justified. 

As a result, the new equipment in this department 
would require 77.3 months to pay for itself. It was felt 
that the time required was too long to estimate the entire 
situation finally, because of the mixed variety of work 
and because of constant changes in the products manu- 
factured in the department. 

Full opportunity has been given to machine-tool 
salesmen to prove to Warner & Swasey executives the 
net profit which would result from purchases of their 
equipment. It must be confessed that the selling 
approach of machine-tool salesmen has been, on the 
whole, rather weak and inconclusive, and that there has 
been a tendency to ignore conditions and to talk general- 
ities and reciprocity. Our shop executives are human, 
and sales talk of large savings made in quantity produc- 
tion shops rather irritates men who are producing parts 
in lots of 15 to 50 pieces. With a few exceptions, it 
has been necessary for our equipment supervisor to 
gather the basic facts of replacement himself and to 
prepare his own replacement statement. In the case cited 
above, new equipment does not appear to be able to 
justify itself and has not been purchased. 


Somewhat Specialized Replacement 


A Fellows No. 7 high-speed gear shaper replaced a 
No. 6 of the same make. The new machine is a typical 
high-production type suited to a relatively limited range 
of work, such as gears of less than 1l-in. face and 8 or 
less diametral pitch. An unusually thorough study was, 
therefore, made of the percentage of activity of this ma- 
chine which was found to be 90 per cent in spite of the 
apparent limitations of the machine. The reduction in 
production time averaged 44 per cent. 

The new machine was equipped entirely with anti- 
friction bearings, with an aluminum crankshaft to reduce 
inertia forces so as to give longer life to the bearings. 
The cutter strokes per minute of the new equipment is 
520, as compared to 230 on the old machine. The stroke 
of the machine is only 14 in. The type of work done on 
the machine was formerly handled on a No. 6 type, a 
larger machine, which was the only equipment available. 
Hence, the horsepower input of the new machine is less. 
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Fellows gear shaper which replaced an older model 
of the same make to cut production time 44 per 
cent, giving a net profit return of 47 per cent 


The entire design of the machine is improved as regards 
strength and detailed mechanical features. 

With a percentage of activity of 90 per cent, this ma- 
chine paid for itself in 17.8 months, with a net profit 
return of 47.1 per cent. This example illustrates the 
fact that while certain types of equipment should be con- 
sidered carefully if they promise to have a limited field 
of application, still it is often found, through thorough 
study of the work, that a much larger quantity of work 
is suited to the particular new item of equipment than 
was first supposed. This is usually the case. 


Machine Used Only 45 Per Cent of the Time 


Here, a hydraulic broach replaced 
a mechanical screw feed type broach. 
The work was the broaching of 
straight and dove-tailed key ways in a 
variety of parts, mostly gears. The 
average production increase was 73 
per cent with the lots running from 


12 to 100 pieces. 


An Oilgear hydraulic broach re- 

placed a screw-feed machine to 

increase production 73 per cent 

and to return a net profit of 
35.5 per cent 


DECEMBER 3, 1931 





rhe outstanding feature of the new broach was a 
hydraulic mechanism for drawing the broach. This 
eliminated the friction and wear of the nut and screw 
device on the former equipment, giving a smoother and 
faster cutting action. The broach itself was unchanged, 
and the horsepower required was the same. Incidental 
advantages discovered were lessened repair cost coupled 
with longer life and decreased breakage of broaches. It 
was found that the production increase on different types 
of work was about the same as compared with the pre- 
vious machine, and that the increased production applied 
to all types of broaching work. 

Since the investment required was $2,200.00, it was 
figured that the machine would pay for itself very 
quickly, that is, in 9.8 months under full-time use. Asa 
matter of fact, the machine could only be used 45 per 
cent of the time so that actually the machine paid for 
itself in 21.5 months with a net profit return of 35.5 
per cent. It is interesting to note that if the machine 
could have been used full time the net profit return 
would have been 123.4 per cent. 


Old Equipment Kept for Other Purposes 


A Milwaukee Simplex milling machine replaced a ma- 
chine of the knee type of similar capacity. The essential 
difference in the two machines lay in the fact that the new 
machine had a fixed table support instead of a movable 
knee support. The work consisted of straight milling 
with individual and multiple cutters. The average reduc- 
tion in production time was 32 per cent. 

The horsepower input of the new machine was 50 per 
cent greater. This resulted in a substantial increase in 
cutting speeds and feeds. The support given the work 
by the fixed table support made possible the application 
of this increase in cutting action without destroying 
the accuracy of the finished product. All bearings in 
the new machine were of the roller type, giving less 
wear and keeping the machine tight. An increased sup- 
ply of coolant was available, and the machine was easier 
to control by the operator because of more convenient 
location of handles. The rapid traverse on the table 
of the new machine returned the work past the 
cutter at a higher rate of speed than the forward or 
cutting stroke. 

In this case the former equipment was not sold or 
scrapped but was used on other types of work. A 
salvage value of $600.00 was fixed by checking the book 
value of the equipment which was approximately the 
same as the market value of the machine. On this basis 


also 
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and with full-time use, the machine paid for itself in 
20.8 months and showed a net profit of 37.6 per cent. 


Shop Overhead 


When a definite and stable policy of “profitable replace- 
ment” was adopted by the company in 1925, the shop 
executives questioned the use of $1.50 per hour to com- 
pute the value of the cost reduction. This figure consisted 
of 60 cents per hour fer shop labor and 90 cents for 
overhead. The shop executives felt that the wage rate 
of 60 cents was too low, and experience in 1928 and 
1929 has shown that they were right. Their main ques- 
tion, however, centered on the savings in overhead of 90 
cents per hour. While this figure does not represent 
the actual total factory overhead and hence had within 
itself a certain factor of safety, the shop executives felt 
that 60 per cent to 70 per cent of their own shop over- 
head was a fixed total dollar sum. This consisted, they 
thought, of taxes, depreciation of equipment, fire insur- 
ance, maintenance, etc., and would not vary appreciably 
with production hours. Hence, the total factory over- 
head, they thought, could not be reduced by improved 
equipment which would cut productive hours. 

The answer to this question, like many others, came 
from a study of the facts. A study of the actual over- 
head situation for a five-year period showed that the 
actual portion of the shop overhead which could properly 
be regarded as fixed in dollar total was only 22.2 per 
cent of the whole, and even this portion showed some 
variation with productive hours. Secondly, the total of 
the balance of the overhead was found to consist of a 
series of relatively small totals of many items covering 
such factors as foremen, attendance, clerks, inspectors, 
shipping expense, supplies, drawing expense, cleaning, 
trucking, time study, shop loss, rearrangement, industrial 
insurance and testing, but omitting development and 
design expense. It was found that the total of these 
relatively small items formed a surprisingly high per- 
centage of the total factory overhead, namely, 77.8 per 
cent. It was further shown that this variable portion 
of the factory overhead, when properly controlled, varied 
almost directly with the production hours in the shop. 


846 





Milwaukee milling machine 

which reduced production time 

32 per cent, showing a net 
profit return of 37.6 per cent 


Over a five-year period, here are the facts: 


Average 
for Period, Minimum, Maximum, 
Per Cent Per Cent Per Cent 
Shop productive hours 100 60 of average 149 of average 
Total dollar factory 
overhead........... 100 64 of average 147 of average 


These figures show that when productive hours dropped 
to 60 per cent of the average for the period, the factory 
total dollar overhead dropped to 64 per cent of the 
average. In other words, the total dollar factory over- 
head actually went down almost in direct proportion. 
When factory operations increased to 149 per cent of 
the average, the total dollar factory overhead went to 
147 per cent. 

It was noted that when production hours declined 
there was some hesitation in the corresponding drop of 
factory overhead time, for a period of about six months. 
On the other hand, when production hours increased, 
there appeared a lag of about three months in the 
increase of the variable factory overhead. 

This close correlation or relationship between the total 
dollar factory overhead and the total production hours 
is due in part to strict control and adjustment of factory 
overhead to changes in production hours, and in part to 
the Warner & Swasey policy of disposing of excess 
equipment. 

It is now generally admitted that if a plant has excess 
plant facilities these should be sold. If depreciation is 
figured correctly, such sales may be made under normal 
times without loss. The machine-tool industry serves 
the needs of equipment purchasers, and is, therefore, sub- 
ject to violent fluctuations in demand over a period of 
years. Thus periods arise when it is evident that part of 
the plant capacity may be regarded as excess. On the 
other hand, during periods of peak production, extra 
equipment is needed and night operations become neces- 
sary. 

Therefore, it is a policy of the company to follow a 
middle course in the disposition of excess equipment. 
Part of the excess plant capacity is kept because experi- 
ence has shown that it will be needed in the next period 
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of activity, and it is recognized that the profits from the 
larger production of this period will offset the losses of 
carrying the equipment. It is not generally recognized 
that while factory overhead tends to vary with produc- 
tive hours, if the overhead itself is under control, admin- 
istrative and sales expense tend to show only relatively 
small variations during boom periods. At the same time, 
it is rot felt wise to keep all equipment for such periods 
because obsolescence of equipment will inevitably creep in. 

At this point, it is well to mention that The Warner 
& Swasey Company does not use a machine-hour rate 
for overhead because it does not appear to give practical 
results which justify the cost of developing such a rate. 
Therefore, when replacement is studied, definite consid- 
eration is given to the fact that the actual savings on 
large and expensive items of equipment, such as planers, 
are greater than 90 cents an hour for the overhead por- 
tion. The proper machine-hour rate for such machines 
would run up to three or four dollars per hour, so that 


equipment is purchased to replace this type of manufac- 
turing facility on the basis of a lower return than 20 


per cent when computed in the standard manner. On 
the other hand, savings realized in assembling time 


should be figured at less than 90 cents per hour, and in 
the purchase of equipment for assembly operations, 
expensive items must show a larger net profit return 
than 20 per cent. 

The experience of the company in selling equipment 
in the metal-working industry for replacement also 
endorses the wisdom of using an average and conserva- 
tive figure of 90 cents in figuring overhead savings. 
This figure is accepted by the majority of our customers, 
but if the buyer feels disposed to use his own figures the 
salesman immediately accepts them providing they are 
anywhere within reason. It is interesting to note that 
the majority of exceptions are in the form of using a 
higher figure than $1.50 per hour for labor and over- 
head. 


Section III—Effeet of Business Conditions on the 


Replacement Policy 


Suggesting how to determine when it 


will pay to replace under the business 


conditions existing 


The extreme variation in demand for the product of 
The Warner & Swasey Company naturally results in wide 
variation in plant activity over a period of year. This, 
however, does not affect materially three of the four 
basic facts of replacement. 

The percentage of average time saving of new equip- 

ment is not altered. 

The dollar value of the reduction in time per piece 
is not affected since a uniform average overhead 
rate is used. 

The net investment required is not changed. 

The change in business conditions does, however, affect 
vitally the percentage of activity of a given machine; 
thus, in a time of business depression the net profit 
return on replacement under existing conditions is 
reduced. This naturally results in a curtailment of the 
replacement program. An accompanying curve shows 
the actual fluctuations in purchases of machinery by The 
Warner & Swasey Company over a period of years. 

Since the chief obstacle to actual replacement of equip- 
ment at the present time lies in the percentage of 
activity, let us first examine a replacement example with 
a low percentage of activity which actually occurred 
during normal times, in order to study the actual effect 
of this low percentage of activity on the replacement 
situation. Then we will define the present replacement 
policy and suggest an answer to the question, “IVhen 
will it pay to replace equipment ?” 

Replacement with a Percentage of Activity of 

Only 55 Per Cent 

A Rockford shaper planer replaced another shaper and 

an 8-ft. planer on flat and taper gib work. The reduction 


in production time averaged 43 per cent. 
This new type of equipment is a hybrid, combining 
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at the present time 


the crank motion of the shaper with the table of the 
planer. The initial reason for considering this equip- 
ment was to improve the quality of the finished work, 
which in general was planer work of medium lengths. 
The shaper used in the past had shown a tendency to 
wear on the ram and the bearings. This wear was not 
uniform and could not be compensated for. Hence, the 
shaping action became tapered, which was detrimental to 
the production of first-class gibs and required additional 
scraping during assembly at increased cost. 

The new machine employs a planer table moving back 
and forth with the cutting tool held stationary in the 
head. The wear, therefore, of the Rockford shaper 
planer occurs on the planer-type bed; such wear is uni- 
form and does not affect the accuracy of the work. 

While the machine was purchased primarily for the 
improvement of the quality of the product, it was found 
that production time was cut 43 per cent. In the case 
of work requiring a short stroke, the increase in produc- 
tion was small, but on medium- and long-stroke work 
with an average amount of metal removal, the size of 
the chip was greatly increased by the larger horsepower 
input of the machine and its rigidity. In addition, on 
many types of work two sets of work were held with a 
magnetic chuck, with a separate cutter operating on each 
set of work, the same as in standard planer practice. 
This, of course, cannot be done on the shapers formerly 
used. 

The machine could only be used 55 per cent of the 
time. The replacement statement was, therefore, figured 
with a percentage of idle time of 45 per cent, and on 
this basis the new machine paid for itself in 19.1 months 
with a net profit return of 42.6 per cent. 

The net profit return of 42.6 per cent at first sight 
may appear high but it must be remembered that the 
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investment in the new machine to realize this saving was 
only $2,200.00. Naturally, wherever the investment is 
low in this series of examples, the net profit percentage 
will be high assuming a reasonable cut in production 
time. This emphasizes the direct relationship between 
the value of the reduction in production time and the 
amount of the investment. Conversely, smaller increases 
in production will always justify themselves where the 
investment can be kept down. 


Why It Is Necessary to Use the Replacement 
Statement, and the Importance of Avoiding 
Short Cuts 


Many executives assume that if the investment is 
doubled in a given case the net profit per cent is halved. 
Chis is wrong. The accompanying chart shows how 
the net profit return in percentage would be affected if 
the investment required had been larger or smaller than 
the actual investment in the case of the Rockford shaper 
planer just cited. The ordinate shows the percentage of 
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Rockford universal  shaper- 
planer, which replaced two ma- 
chines to cut production time 
43 per cent and showed a net 
profit return of 42.6 per cent 


net profit return, the abscissa the net 
investment. Note first that this curve 
is not a straight line. 

For example, if the investment in 
this case had been $4,400 instead of 
$2,200, the net profit percentage would 
have fallen from 42.6 per cent to 11.3 
per cent. This is due to the fact that 
the usable savings are the same in 
both cases, that the depreciation de- 
duction is double with the larger in- 
vestment, thus reducing sharply the 
net profit return in dollars per year 
while the divisor, or investment, is 
also doubled. 

Particular emphasis should be given to the fact that 
we have never discovered any short cut in figuring 
replacement which did not prove fallacious when applied. 
All replacement statements are figured out, a five-minute 
job providing the four basic facts have been determined. 

It is suggested that careful attention be given to the 
net investment in considering all replacement problems. 
First, the cost of the new equipment should be kept 
as low as possible, at the same time providing necessary 
features. Secondly, the true resale or salvage value of 
the old equipment replaced must be deducted. This 
deduction will not be larger if the tool is an old one 
worth, say $50 to $100. But many times cases have 
arisen in our experience where the market value of the 
old machine was from one to two thousand dollars. 
Such a deduction immediately reduces the investment 
required to be justified, and in practice becomes an im- 
portant point. Furthermore, if two machines are 
replaced by one new machine, which is often the case in 
practice, the salvage value of the two machines should 
be deducted from the price of the new machine. 
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Condensed W & S Equipment Replacement 
Statement 


RocKFOoRD SHAPER PLANER 


39.1 


22.1 


min. 
min. 


Former time 
New time 





Saving in time 17.0 min. 
The machine will pay for itself in 
____ $2,200, the Net Investment 
Usable Savings per Month, $114.76 





= 19.1 months. 


The rate of net profit will be 


$937.12, the Net Returtt 


—— or 42.6 per cent. 
$2,200, the Investment 





Present Replacement Policy 


The replacement program of The Warner & Swasey 
Company has been carried to a point where under present 
conditions of activity there are no known opportunities 
for profitable replacement. The present program, there- 
fore, is as follows: 

1. To study replacement opportunities of different 
classes of machines, determining the saving in time and 
the net investment required. With these facts the per- 
centage of activity necessary to justify future replace- 
ments is determined, as illustrated in the following 
section, “When will it pay to replace equipment ?” 

Thus the replacement program will again proceed as 
soon as conditions will justify replacement: at a 20 per 
cent net profit. 

2. To proceed with replacements which can be made 
with advantage under present conditions, such as the 
example of the stock room replacement which follows in 
a later section. 


When Will It Pay to Replace Equipment 


The study of future replacement problems which is 
now going on in the plant appears to us to be sound and 
practical. Equipment experts are now available to deter- 
mine the average savings in time and the needed invest- 
ment for different types of replacements. Such changes 
in these conditions as will occur in the future will be 
immaterial. Only the percentage of activity in the given 
case of equipment will change. Hence, the answer to 
the question, “When will it pay to replace?” lies in the 
answer to the single question, “What percentage of 
activity is necessary to justify the replacement ?” 


Percentage of Activity Necessary to Justify 
Replacement 


This may be figured as follows, using the previous 
illustration of the Rockford shaper planer for con- 


venience. 
In order to justify replacement, the machine must earn 


20 per cent depreciation on $2,200, or $440.00 per year 

The machine in addition must earn 
20 per cent net profit on $2,200, or 440.00 

Total earnings necessary to justify 
replacement 


$880.00 


This on a monthly basis equals : 


$880.00 the Total Necessary Earnings 


; = $73.33 
12 Months per Year sales 


per month. 
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Since the full time savings as shown in the original 
net profit statement are $208.65 per month, the percent- 
age of activity necessary to justify replacement 1s: 


$73.33, the Necessary Monthly Saving 


ee ss = 35.2 per cent 
$208.65, the Full Time Saving 


of activity. 





This method of determining when it will pay to replace 
may be expressed in formula form as follows: 
Where A = the net investment, 
B = former cost in minutes, 
C = new cost in minutes, 
E = production minutes per month, 
the formula is as follows: 
The replacement will yield a 20 per cent net profit 
in addition to a 20 per cent depreciation when 


40 per cent A 


12 
- - The per cent 


=X (B—C) X 24 cents 





of needed activity. 


Since the percentage of average time saving in this 
particular example is high, it may properly be regarded 
as extreme. Attention is, therefore, directed to the 
accompanying curve which shows the percentage of activ- 
ity needed to justify different investments, with different 
percentages of saving in time. 

In using this curve, two points require emphasis for 
a fair interpretation of the figures. 

1. The percentage of activity determined to justify a 
given investment with a given percentage of saving must 
be realized in the production available to put on the indi- 
vidual machine, and must not be assumed because of 
general plant activity. Previous emphasis has been given 
to the rapid increase in production which accompanies 
savings of 40 to 50 per cent. 

2. Relatively small investments are justified with small 
savings and small percentages of activity rather quickly. 

The general conclusion reached from: this chart is that 
The Warner & Swasey Company will reach the period 
of active replacement buying sooner than would be 
assumed. For example, if a 20 per cent average saving 
in time can be realized with a given item of equipment, 
and the net investment cost is $2,000, the percentage 
of activity must reach only 86.5 per cent. Similarly, 
with cases of 30 per cent saving in time, and with an 
investment of $3,000 the investment will be justified with 
a percentage of activity of 76 per cent. 

It is evident, therefore, that the opportunities for 
profitable replacement will come sooner than we have 
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generally assumed and that it will be profitable to study 
the entire factory situation in this period of lessened 
activity in order to be able to take advantage promptly 
of opportunities for profitable replacement as rapidly as 
they arise through increased plant activities. 


Advantages of Replacement in Dull Times 


During 1928 and 1929, the advantages of the installa- 
tion of flexible metal shelving in the stock room became 
apparent. Considerable floor space would be saved 
because the steel shelving permitted adjustment of the 
units of storage to the needs for each part. Second 
in importance, the general appearance of the stock room 
would be improved and the fire hazard reduced as com- 
pared with the old wooden bins. 

Since such a change upsets production considerably 
and is always expensive in times of activity, the replace- 
ment was deferred until the latter part of 1930. Thus 
the interference with production was lessened, the cost 
of the change itself reduced, and employment was given 
to old-time workers. 

Obviously no direct reduction in production time 
resulted from this installation, which cost $11,352.47, 
including the labor involved in making the change. The 
only financial return was the reduction in floor space. 
It was figured that each square foot of space in the stock 
room was worth 45 cents a year to us. This figure was 
purposely set somewhat on the high side because all 
material which could not be stored in this particular stock 
room was necessarily stored in a distant stock room 
which required extra trucking and which resulted in 
decentralization of stores. No direct value could be 
assigned to the reduction of fire hazard, to the improve- 
ment in appearance or to the better conditions for storing. 


Stock room, showing the new bin construction which 
should pay for itself in reduced storage space in six years 





With an average decrease in floor area of 36 per cent 
and on the basis of 45 cents per square foot, the only 
direct saving figured was $1,854.90. Theoretically, this 
shelving equipment paid for itself in 


$11,352.47, the Net Investment 
$1,854.90, the Value of the Floor Space 














= 6.1 years. 


It appears questionable to us whether attempts to 
develop replacement formulas which may be applied to 
all types of shop conditions will ever be successful. The 
Warner & Swasey replacement formula was developed 
to evaluate the financial returns from investments in 
equipment which would cut production time under exist- 
ing conditions. Hence, the formula is not applicable to 
problems of replacement which involve equipment pur- 
chased for reasons essentially other than direct saving in 
production time. 


Financial Problems of Replacement 


One feature of equipment buying which is often over- 
looked is the cash problem involved in replacement. 
Often when equipment is considered and thought desir- 
able, it is difficult to find the cash to pay for it, and the 
replacement is postponed. Many equipment manu factur- 
ing companies will sell their products on a limited time 
basis, such as 25 per cent cash and the balance payable 
over six or nine months. While this is a help, it does not 
meet the problem unless all equipment buying is restricted 
to cases where the investment will be returned in a period 
of say nine months. 

The fundamental reason for the shortage of cash to 
make replacement purchases usually lies in present 
accounting methods. The accounting department of the 
average company annually accrues depreciation ranging 
from 5 to 20 per cent on the shop equipment, which is 
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usually set up as a reserve offsetting the original equip- 
ment investment, and appears as follows in the balance 
sheet at a given time: 


Manufacturing equipment ...... $1 ,000,000 


Less reserve for depreciation. . 320,000 
Present book value ......... $680,000 


In this case if the average depreciation is 10 per cent, 
$100,000 yearly is charged to manufacturing cost of the 
product. The treasurer, however, often finds it difficult 
to obtain the cash to make individual equipment pur- 
chases, particularly if he is under requirements for addi- 
tional cash at the time to finance any increased production 
of the plant. 

Since the opportunities for profitable replacement vary 
with the percentage of activity over the years, it follows 
that cash expenditures for equipment will vary with the 
years. If these outlays were uniform, little harm would 
result from the present universally accepted accounting 
policies. These policies fail to provide funds to offset 
equipment reserves and this is due to the failure of 
accountants to understand and appreciate the fluctuating 
requirements for cash which invariably come from a 
sound and profitable replacement policy. 

The Warner & Swasey Company has found that the 
actual setting aside of cash for this purpose is not neces- 
sary, but the budgeting of the equipment expenditures 
is carefully considered so that funds will be available. 

In the past the banking attitude of mind did not look 
with favor upon loans to industrial companies for the 
purpose of fixed equipment. At the present time with 
the great supply of cash awaiting investment, bankers 
are changing their attitude gradually, particularly where 
the purchase is justified by a replacement statement 
showing that the return will be made within a fairly 
short period, that is 12 to 24 months. It can hardly be 
expected, however, that in view of banking regulations 
and practice, banks will loan money for the purchase of 
fixed assets which will require two to four years to pay 
for themselves. 

In looking toward the future, it is probable that as 
general business conditions improve throughout the coun- 
try we will reach a point where many individual com- 
panies will require rather substantial amounts of cash 
if they are to make their equipment efficient and cut their 
costs to a competitive basis. When this point of time is 
reached, it is quite probable that the facilities of the 
so-called commercial credit companies will be used more 
extensively, providing financing charges are reasonable. 
One large machine-tool builder has already offered a 
definite financing plan for the purchase of equipment, 
and, no doubt, others will employ these facilities. The 
net capital of machine-tool companies does not permit 
the widespread extension of terms of payment running 
from one to three years, and the net profits of the indus- 
try do not justify the cost of this financing. 

The true profit of borrowing to purchase equipment 
is shown by a simple and conservative illustration. Let 
us suppose that a company has examined an equipment 
purchase and feels sure that after considering all the 
conditions in its shop, the equipment will pay for itself 
in 30 months and will show a net profit return of 20 
per cent. The money is borrowed at a rate of say 10 
per cent on the average outstanding balance, including 
charges, to buy this equipment. It is obvious that if the 
replacement has been figured thoroughly and correctly 
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the return on the borrowed money is the difference 
between 10 per cent and the net profit return of 20 per 
cent. When the equipment has repaid for itself, the net 
profit return continues without an offsetting investment 
charge. 


Other Reasons for Replacement Purchases 


In addition to the purchase of equipment to earn a 
20 per cent, or better, net profit on the investment, there 
are three other reasons for the replacement of machine- 
tool equipment in the Warner & Swasey plant. 

1. To increase production, if additional equipment is 
needed to meet increased production schedules, obviously 
the best machine for the purpose is purchased. 

In this case, particular attention is directed to the 
purchase of flexible equipment which may be used on a 
wide variety of work so that the percentage of activity 
may be as high as possible over a future period of years. 
The principle of standardization is here applied because 
additions to present shop equipment, it is felt, should be 
of the same make of equipment, unless another manufac- 
turer has a radical improvement to offer. The principle 
of standardization makes the tools interchangeable on the 
machines in the department and permits the use of one 
standard time for the entire department. For this reason, 
The Warner & Swasey Company will pay 10 per cent 
to 15 per cent more if necessary than the lower price 
of other makers in order to follow the policy of stand- 
ardization. 

2. To replace equipment with excessive downtime and 
excessive repair cost. 

Occasionally the report on idle equipment hours directs 
attention to equipment which is down too much of the 
time, thus interfering with production and thus increas- 
ing the repair expense unduly. New equipment is not 
available which will cut the time more than 5 to 10 per 
cent, so that on a replacement statement basis a net profit 
return of 20 per cent cannot be realized. Actually, a 
point is reached where something must be done to turn 
out the production, and occasionally machinery is pur- 
chased to meet this situation regardless of the absence 
of direct net profit which can be proved. 

3. To improve the quality of the finished product. 


A Replacement to Improve Quality 


A Pratt & Whitney jig borer replaced, in part, both 
a milling machine and a horizontal boring mill. The 
work consisted of locating, drilling and boring holes for 
guide bushings in drill jigs, averaging five holes to the 
jig. 

Part of the work was formerly done on a milling 
machine. The work was laid out in accordance with 
standard tool room practice and the holes were located 
with buttons. The other part of the work was formerly 
done on a horizontal boring mill. The holes were located 
by moving the spindle in one plane and the table in the 
other plane, using the screw of the machine for location. 

On the Pratt & Whitney jig borer the starting hole 
was first finished, then the remaining holes were located 
with bar gages. This method is faster, because the bar 
gage can be made up to any length quickly through units, 
thus eliminating the measuring, as compared with the 
use of buttons on the milling machine. Furthermore, 
the location of the finished holes is accurate. 

The advantages of the new method were so obvious 
that it was not deemed necessary to figure them out at 
the time of purchase. Experience has shown that the 
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A Pratt & Whitney jig borer replaced two less accu- 
rate machines to save 45 per cent in time and to 
return a net profit of 63.5 per cent 


jig borer saved 45 per cent of time, and paid for itself 
in 14.3 months with a net profit return of 63.5 per cent, 
but little attention was actually paid to the replacement 
statement at the time of purchase. The improvement in 
the quality of product was in itself a sufficient basis for 
replacement, and in addition, it was perfectly clear that 
substantial savings would result. 
Inventory of W & S Productive Equipment 

The inventory of Warner & Swasey productive equip- 
ment, classified by per cent of total depreciated book 
values in each group of ages, is as follows: 


Per cent of Total 


Age Depreciated Book Value 
Less than 5 years 95.8 
6-10 inclusive . 4.1 
11-15 06 
Over 15 years 04 


The average depreciation rate used is 10 per cent, 
which is felt to be sound for shops like The Warner & 
Swasey Company with average lot production, that is 
lots running from 15 to 50 pieces on most of the work. 
This type of work, which is representative of probably 
the majority of metal-working plants, does not justify 
highly specialized equipment or single-purpose machines. 

Experience shows that our shop equipment may be 
resold on the market at any point after three years of use 
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at the book figure or higher. During 1930, for example, 
equipment purchased from 11 to 14 years earlier was sold 
at a net profit of $14,890.31 after charging the book 
value with repairs to put the equipment in salable con- 
dition. 

Where production falls in the quantity lot group run- 
ning from over 100 pieces per lot to high figures, the 
shop equipment should properly be much more specialized 
and therefore should carry depreciation rates of 15 to 
20 per cent. Since the set-up time is a negligible amount 
in quantity lot production, and since relatively small 
reductions in time justify replacement on a facts and 
figures basis, the equipment of quantity shops should 
properly be rather highly specialized. Preparation 
should, therefore, be made for a higher equipment turn- 
over by the use of high depreciation rates. 

The “proof of the pudding is in the eating;” over 
a period of time, 10 per cent rates, with additions for 
over-time use, have proved amply high to maintain 
replacement of shop equipment wherever it can be shown 
profitable in the light of existing conditions. At the 
same time, the rapid changes in equipment, due to the use 
of high-speed steel, additional horsepower, mechanical 
features, etc., make it wise, we believe, to use a 20 per 
cent rate of depreciation in the majority of replacement 
statements. This adds a safety factor to the statement 
which is in line with the general policy of throwing the 
burden of proof on the shop executive when he seeks 
replacement of existing usable machines. 

The same inventory of Warner & Swasey productive 
equipment classified by .per cent of numbers of machines 
in each age group is as follows: 


Per cent of Whole by Numbers 


Age of Machines 
Less than 5 years 30.8 
6-10 inclusive 4.9 
11-15 44.3 
Over 15 years 20.0 


This shows the percentage of the total number of pro- 
duction machines in each age group for comparison with 
the general studies of American Machinist. The figures, 
however, do not suggest the opportunities for replace- 
ment which might be assumed by a hasty glance. These 
figures are taken in numbers of machines; under condi- 
tions of high plant activity, practically all of the equip- 
ment is needed. In fact, any equipment which is not 
running at such times is promptly sold, while in dull 
times the older machines remain idle while the new 
equipment is used to get out the production needed. 
Furthermore, these figures include a number of machine 
tools of types in which there has been very little improve- 
ment during the past 15 years and which are not able to 
justify replacement on the basis of the methods outlined 
in this brief. 


Conclusion 


The ideal conclusion would be to present a table show- 
ing the average decrease in production cost of the 
product which arose from the replacement program. 
Actually, this is impossible because of the constant 
changes in design, the addition of new models of the 
product and the variation in conditions, such as labor 
rates, bonus paid, per cent of activity, etc., all of which 
apply to 30,000 to 40,000 different parts made each year. 

It is obvious, however, that the examples shown indi- 
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cate definite and tangible savings in cost, and while the 
examples have been selected to show particular situations, 
they actually cover many types of work throughout the 
shop. Furthermore, little emphasis has been given to 
the improvement*in quality through the purchase of new 
equipment. Actually this improvement is definite and 
tangible and imparts its advantage to the buyer. 

The important result of the entire replacement policy 
is to make possible real improvements in the product 
without corresponding increases in the selling price of 
the product, thus passing on to the buyer a substantial 
part of the results in the form of a more accurate turret 
lathe with increased production possibilities. 

We conclude, therefore, with a summary of the essen- 
tial facts of the illustrations used. 


Summary of the Examples of Profitable 


Replacement 
Per Per Per 
Cent Cent Cent 
Reduc- of Net Months of Net 
tionin Activ- Invest- to Profit 
Replacement Time ity ment Repay Return 
Fellows Gear Shaper 44.0 90 $4,000 17.8 47.1 
Warner & Swasey Turret 
Lathe.. y 28.6 80 2,065 20.6 38.4 
Radial Drill oe 19.6 100 4,400 49.0 14.8 
Milwaukee Milling Ma- 
GROsin va.ss>> cc ness Se” ee 3,600 20.8 37.6 
Pratt & Whitney Jig 
Borer aie Gee 100 3,650 as @.3 
Oilgear Broach. .. 42.0 45 2,200 21.5 35.5 
Landis Grinder........ 49.0 100 3,800 13.1 71.2 
Rockford Shaper Planer 43.0 55 2,200 19.1 42.6 
Total. 303.2 670 $25,915 176.2 350.7 
Average Example.. 37.9 83 3,239 22.0 43.8 


The table shows that the average example cut the time 
37.9 per cent and, with an average percentage of activity 
of 83 per cent, paid for itself in 22.0 months, with a 
net profit return of 43.8 per cent. It is believed that the 
examples shown in the article emphasize the general con- 
clusion of Warner & Swasey executives, namely, that 
ufder shop conditions in the plant which give a reason- 
able percentage of activity, “It pays to replace.” 


NEW BOOKS ...... 


ROBLEMS IN MARKETING—Fourth Edition— 

By Melvin Thomas Copeland, Professor of Marketing 
Graduate School of Business Administration, Harvard 
University. 780 pages, 53 «9 in. Indexed. Cloth board 
binding. Published by the McGraw-Hill Book Co., 330 
West 42nd St., New York, N. Y. Price $5.00. 


This volume follows the case method of presentation 
so popular in the earlier editions. The cases are grouped 
under general headings to demonstrate certain phases of 
marketing. Starting with a study of consumer demand, 
the author examines successively retail merchandising, 
wholesale enterprise, distribution of industrial goods, 
hedging, cooperative marketing, marketing organization, 
control of sales organization, merchandise control, trade- 
marks, sales promotion and advertising, price determina- 
tion, and general price policies. 

The 196 cases covered represent actual business situa- 
tions, although for obvious reasons, fictitious company 
names are usually employed. To meet the changing 
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330 West 42nd St., 


trends in marketing practice, over half these cases are 
new since the last edition. Cross reference is made to 
many of the cases where they involve more than one 
phase of marketing. Of particular interest to makers 
and sellers of metal products is the chapter on the dis- 
tribution of industrial goods. 


HISTORY OF AIRCRAFT. : By F. Alexander 
A Magoun and Eric Hodgins. 493 pages, 53x94 in, 
Indexed and appendixed. 153 illustrations. Cloth- 
board covers. Published by Whittlesey House, a Divi- 
sion of the McGraw-Hill Book Co., Inc., 330 West 42nd 
St., New York, N.Y. Price $5.00. 

Legends of the waxen wings of Icarus, Bagdad’s 
flying carpet and the Seven-League Boots antedated our 
comparatively recent conquest of the air by several 
thousands of years. From these legends through man’s 
earliest and crudest attempts at flying up to the present 
development, these authors carry the story of aircraft. 
Their language is non-technical, although subjects are 
treated with accurate scientific detail. The various types 
of air craft—the free balloon, the navigable airship, 
ornithopters or flapping wing mechanisms, helicopters 
or vertical-wing contrivances, gliders and rigid wing 
planes—are all treated chronologically. Since its an- 
nouncement a short time ago, this volume has become 
a standard text, a reference source for information on 
the history of aviation. For the executive and engineer 
it provides an interesting and accurate account of an 
interesting development, as well as providing some idea 
of the scientific principles and technical advances. 





OLD METAL WORKING.—BfPy E. Perry Van 
Leuven, Department of Mechanical Arts, Kern 
County High School (Calif.). 275 pages, 6x9 in. 


Indexed. Illustrated. Supplementary tables. Clothboard 
Published by the McGraw-Hill Book Co., Inc., 
New York, N. Y. Price $2.25. 


Time was when some forging experience was consid- 
ered a prerequisite in training the machinist apprentice. 
More and more present-day instructors feel that a course 
in working metal cold will serve just as well in teaching 
the novice the fundamentals, and it can be taught with 
a minimum of equipment. This volume is written to fill 
the need for a working manual, thus presents simple 
problems arranged to develop definite trade skills in 
progressive order. The jobs are simple, useful pieces, 
and are presented just as industrial tasks would be. 
Necessary tables and supplementary information are 
included. 

To this reviewer work with hot metals has always 
had a peculiar fascination, despite its greater difficulty 
and danger. Practically, however, it appears that cold 
metal working will provide the necessary information 
regarding the peculiarities of metals and the functions 
and handling of various hand tools. This after all, is 
what is most needed. The problems in this manual are 
particularly well chosen, and the practicality of the 
finished jobs should spur the student to greater and more 
profitable efforts. 


covers. 
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Dies for 


Harvester Forks 


Cc. W. HINMAN 
Chief Tool Designer . 
Kobsy Tool Company 


LTHOUGH it would not appear so to a casual 

onlooker, there is much in common in automotive 
engineering and agricultural engineering. The objective 
of each is to design a mechanism that is both light and 
cheap, that will stand abuse and neglect and still be 
ready to go when wanted. If the first agricultural 
machines had been designed by a mechanical engineer 
with an academic conception of safety factors, the farmer 
would still be doing farm work by the sweat of the hired 
man’s brow. True such a machine would have lasted 
longer than present-day machines, forever in fact, 
because no one could have used it. Lightness is the 
prime consideration in agricultural machinery. The 
farmer rates the success of harvesting machinery upon 
how soon it can be used after a rain storm. A machine 
that cannot be worked on any ground that a team can 
is considered a doubtful investment. The same thing is 
essentially true today. The web-footed tractor can work 
on ground that a horse cannot, and the customer demands 
a cheap machine that can follow it. 

Lightness is particularly a requirement of the “com 
bine” that reaps, threshes and bags the grain. Naturally 
the engineers turn to press work for this quality, and 
in this article are described the operations and tools 
necessary to produce straw-forks of light weight in the 
most economical manner. The fork is shown in Figs 
1 and 2. 


Fig. 


Fig. 
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were split straight. 
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The fingers are tapered although the blanks 


The short finger was sawed off to 
show the cross section 


Back view of the fork. Note the freedom from 


burrs and irregularities 


The first step toward economy is to save 
material, and the forks are designed so that 
there is no waste material. The next step 
is to combine as many operations as pos- 
sible without adding to the cost of the die 
unnecessarily, or increasing the proportion 
of scrap. The forks are made in two dies 
of two steps each. The first one splits 
the eight teeth and cuts off the blank from 
the sheared sheet. In the second die the 
split blank is bent and formed to the proper 
profile, and fed forward by hand to have 
the fingers formed. The material used is 
black steel 0.109 in. thick, sheared with the 
grain of the sheet to 10} in., the approxi- 
mate developed length of the fork. 

In the first die the sheared stock is fed 
up against the stops A, Fig. 3. There is 
a finger stop at this point that does not show. 
When the ram descends, seven splits 8 in. 
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Section A-A 


Fig. 3—This die performs the opera- 
tions of splitting and cutting off 


Fig. 4—The remaining operations of 
bending and forming the fingers are 
done in this combination die 





long are sheared through the stock by 
punches B and C. These splits are 
equidistant and parallel notwithstand- 
ing that the fork fingers are tapered. 
Each finger is 0.623 in. wide. We 
have in this die eight cutting edges 
and the punches, although 0.008 in. 
narrower than the dies, are obviously 
on same centers. This is a smaller 


lana 


: | Is" width die set---- 























(} ) 79) : 3 =? 
OM ii ti tal 
iT) We] plata 
| 2 | per 
| 2 | tee 
| i | | bn | 
illier- rik 
if, pie | 
| t jy 
' 4 PF : > 
i'© | | qa 
| | » a>. | rt ‘| 
| byN 4 ‘ 
| 1 yl | - 
| 1 \O lO}; 
| ilo a Se 
Mg — emmgmed 
Ce a 





In the face of the punch is a knurled spring pad intended 
to prevent the blank from slipping while being formed, 
and incidentally to prevent the formed blank from stick- 
ing to the punch. The bent piece is then placed between 
the locating blocks O in the section to the left, and the 
right-hand section of the die is reloaded with another 
flat blank. On each stroke of the press one piece is 
formed and curved and another is completely finished. 

From the halftones it will be noted that the fingers 
are tapered. Sections B-B and C-C, Fig. 4, show how 
this is done with a straight finger blank. The section 
A-A shows that the impression in the die is circular, 
while that of the punch is triangular. The impressions 
in both punch and die have a continuous taper from one 
end to the other, both as to width and height. The 
one short finger was cut off to show the cross section 
more clearly. The saving made in weight by using a 
punching instead of malleable iron is not available, but 
it must be at least half, and a malleable iron casting of 
that shape would be difficult to make. 

The usual method employed, that of having steel cast- 
ings made for punch and die for the final operation was 
not practical in this case, and it was necessary to dig 
both impressions out the solid with a Keller Die 
Sinker. The pattern maker made up a wooden model 
from whigh plastic molds were in turn made. The mak- 
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enough to unbalance the punch. 

The split stock is now fed onward 
until it contacts stop D, and on ve 
next stroke of the press a blank 434 in. wide is cut from 
the stock strip by punch FE shearing against the edge C. 

Good stiff strippers with heavy springs behind them 
are necessary for both punch and die. When the stock 
is split, four of the fingers are wedged between the B 
punches and four between the C punches. The success 
of subsequent operations depends upon the blank coming 
from the splitting operation flat and undistorted. This 
same necessity is one of the reasons for the small shear- 
ing angle used. If the splitting operation distorted the 
blank it would be useless to attempt straightening. 

For the next two operations the combination die 
shown in Fig. 4 is used. The slitted blank is nested 
between the gages M where the base is bent over and 
the fingers are given their correct curvature in the flat. 
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ing of the dies and the forks taken together constitutes 
what may rightly be called a major The 
good examples of what can be done with up-to-date ma 
chines and designing methods. 


job. dies are 


Bs 

\utomobile tires are guaranteed on a mileage basis, 
but it’s only the number of landings that count in airplane 
operation costs. One air line reports that it cost them 16 
cents for rubber left on the field every time a plane 
landed. On lines landing every 50 miles, tire costs may 
equal one-half of one per cent of the total operating cost. 
\s with all businesses, the seemingly small items count 
up faster than we realize. 








Selected A. 8.M.E. Papers 


in Brief 


Certain papers presented at the Annual Meeting in 
New York City, Nov. 30-Dec. 5, disclose new de- 
velopments in metal-working and metal-working 
machinery. Since all of the A.S.M.E. papers are 
readily available elsewhere, these ten have been 


abstracted for quick reading 


T HAS long since been apparent that one of the 

greatest single needs of the metal-working industry 
is even more accurate information on feeds and speeds. 
Much has been done, but much yet remains to be done, 
and new developments in practice and materials continue 
to make previous - research obsolete. Consequently, 
though the work was done under laboratory condi- 
tions and is not immediately applicable to production, 
the results of O. W. Boston and C. E. Kraus, summarized 
1 “The Elements of Milling,” indicate several charac- 
teristics of tool behavior. One rather surprising result 
is the discovery that milling 
down—once considered en- 





Where only one formula is given in the table, it repre- 
sents the energy for either cutting up or down. The 
exponent for the depth d ranges in volume from a mini- 
mum of 0.56 for cast iron with 1 per cent Ni to a maxi- 
mum of 1 for annealed S.A.E. 3150 steel. This indicates 
that for cast iron there should be a greater saving in 
power when heavy cuts are taken, but no saving when 
cutting steel. The exponents of feed f range from 0.21 
for Bakelite to 0.84 for a brass. For cast iron it is 
0.41, whereas the average for the metals is about 0.7. 
Since the average exponent of the depth appears to be 


TABLE 18— MILLING-ENERGY AND HORSEPOWER FORMULAS AND VALUES OP THE CONSTANT 
C FOR VARIOUS MATERIALS AND FOR MILLING UP AND DOWN WITH VARIOUS CUTTING FLUIDS 








tirely unethical—will in some 
iets = ideas = . Formula: E = Cwf*d¥, in which, C = constant for cutter, material, and cutting fluid; E = energy in foot 
Cases produce better results pan wpe Rad ys width of cutter in inches having 15-deg. rake; f = f feed in inches per chip; and Ta depth 
than milling up. Ba cetera Ho.) s | waekier 
pan : - F 1 ~ cu. in. /min. jues 
These authors made tests Material cut Energy, ft-lb. Hp. per cu. in. " Up wn Oil Up Down 
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using a pendulum-actuated - 1-084 0.063 : yr 3700 
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mineral oil, 
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much higher (about 0.85) than the 0.7 of the feed, it 
is obvious that greater economy of power is obtained 
with heavy feeds rather than heavy cuts. Power formu- 
las are also given for each material, values of C listed at 
the right also being proper for this group. 

The differences in milling up and milling down should 
be noted—for example, more power is required to mill 
S.A.E. 1020 steel up the usual way than down, or with 
the feed. This is not true of all metals, the direction re 
quiring the least power varying with the material and 
with the cutting lubricant. 

Dullness, from supplementary tests, seems to have 
less influence on heavier feeds and depths of cut. Also, 
it appears that the energy required to remove a chip in- 
creases more rapidly with dullness when cutting down 
than when cutting up. Further, the authors noticed that 
the tendency to chatter when milling up is pronounced, 
especially as the tool becomes dull. In only a few in- 
stances were chatter marks visible when milling. Milling 
up invariably gives a shinier finish; milling down gives 
a surface that is flatter and freer from ridges resulting 
from feed. It appears that cutter life is greater milling 
down than when milling up. Cutting fluid tests seemed 
to indicate that lubrication rather than cooling has greater 
effect, and in almost all cases a power saving is shown 
when lubricants are used. Final conclusions of the 
authors are that energy values vary directly with cutter 
width, and that theoretically the coarse-tooth cutter is 
better than the fine when milling up, keeping the linear 
feed per tooth constant. When milling down, however, 
the fine-tooth cutter removes a chip of greater average 
thickness than the coarse-tooth cutter, and consequently 
is considered to be more efficient from a power stand- 
point when diameter and feed per tooth are constant. 
The fine-tooth cutter cutting down produces the greatest 
average thickness of chip of all combinations, and is 
thought to be the most efficient way of milling metal 
when power is the chief consideration. 

Nixon W. Elmer, in “Rustless-Steel Conveyors—Their 
Availability, Application and Use,” classifies materials 
generally available for conveyor use in order of their 
corrodibility as follows: cast iron, malleable iron, hot- 
dipped steel, hot-dipped firebox steel, galvanized Armco 
or Toncan metal, Monel metal, 18-8 chrome-nickel steel, 
pure nickel or block tin. In the order of their cost, he 
classifies them thus: 


Materiai Cost per 100 Lb Ratio 
Malleable iron........... $5.25 1.00 
ES Pe et ‘ 4.25 0.81 
Hot-dipped galvanized steel... . 5.25 1.00 
Hot-dipped galvanized firebox steel 5.75 1.10 
Electro-galvanized Toncan and Armco 5. 50 1.05 
Hot-dipped tinned steel 9.25 1.76 
Block tin... .. 40.00 7.63 
Monel metal, polished 53.00 10.10 
18-chrome-8-nickel, polished........ 55.00 10.45 
Nickel, polished......... teens wide wale ‘ 63.00 12.00 


searing bronzes containing a high percentage of lead 
have been used very extensively, and it apears to be the 
general belief that their main advantage over ordinary 
babbitt bearings is the increased tensile strength. There 
are, however, a number of factors relating to actual 
bearing performance which seem to have been somewhat 
overlooked. Consequently the study of “Straight Copper- 
Lead Alloys vs. Loaded Solid-Solution Bronzes for 
Heavy-Duty Bearings” by F. R. Hensel and L. M. 
Tichevsky is of interest. Straight copper-lead alloys 
show only half the strength of bronzes but have a number 
of interesting characteristics in performance as bearings. 
From their tests it appears that straight Cu-Pb alloys are 
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SECTION A-A SECTION 6-8 
AND PART VIEW OF TOOL HOLDER 
Tool shank mounting of cutting-pressure measuring device 


Described in a paper by O. F. Gechter and H. H. Laird. 


Mechanical parts consist of a tool shank with holder 
plate mounted in ball bearings and between balls so 
that the three tool pressure components transmitted to 
separate quartz crystals by the pressures are collected 
on copper foil electrodes and allowed to charge a con- 
denser. This voltage produced across the condenser is 
impressed on a vacuum tube grid for amplification, then 
read on a milliammeter or oscillograph 


superior to leaded solid-solution bronzes in general bear- 
ing performance, but must be supported by a steel back- 
ing shell. They have low coefficients of friction and 
low working temperatures, lower than the solid-solution 
bronzes because the former have higher thermal conduc- 
tivity. Steel-backed copper-lead bronze or leaded bronze 
bearings are best produced by centrifugal casting, a 
strong joint between bearing metal and backing resulting 
if the steel is at or preferably above the melting point 
of the bronze when it is poured into the shell. For a 
2-3-in. diameter bearing, the rotational speed should be 
1,500 r.p.m. for solid-solution bronzes, and any speed 
between 1,000 and 2,000 for straight Cu-Pb alloys. A 
bath of tin bronze or pure copper should be used for 
preheating the shells to avoid poisonous fumes from 
vaporized lead. Preheating temperatures for solid 
solution bronzes should be 1100-1150 deg. C., for Cu-Pb 
alloys from 1150-1200 deg. C. 

Arshag G. Solakian and George B. Karelitz, in “Photo- 
elastic Study of Shearing Stresses in Keys and Keyways,” 
give the technique of photoelastic determination of 
stresses in structural members using Bakelite as the 
transparent medium. They also list the mechanical prop- 
erties of the material and the process of annealing it 
for the removal of the internal stresses. Practical in 
nature is their finding that it is desirable to round the 
corners of the keyway, with a corresponding chamfering 
of the key. The remainder of the paper, and also 
“Kinematography in Photoelasticity” by Max F. Frocht, 
is of interest primarily to designers. 

Rubber bearings lubricated with water have remark- 
ably low coefficients of friction and give excellent service 
under many conditions. The softness of the rubber 
makes them stand up under sand and grit, and they are 
particularly suited for shafts running at high speeds, not 
only because the friction is very low but because the 
softness of the rubber allows the shaft to turn on its cen- 
ter of gyration even though this differs slightly from 
the geometric center, thus reducing the dynamic load in 
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the bearing and the vibration in the machine. Conse- 
quently, while these bearings are not good for precision 
machinery and probably have little or no machine tool 
application, their future in heavy machinery in rough 
service seems assured. W. F. Busse and W. H. Denton, 
in “Water-Lubricated Soft-Rubber Bearings,” find that 
while metal bearings lubricated with water have the lower 
static coefficient of friction, the coefficient of running 
friction is usually lower for rubber bearings. The dif- 
ference in favor of rubber bearings increases as the load 
increases, provided the shaft is smooth and the load is 
applied after the shaft gets up to speed. Rubber bear- 
ings will carry loads of 600-800 Ib. per sq.in., provided 
the shaft is very smooth and the load is not applied until 
the shaft gets to a peripheral speed of about 500 ft. per 
min. It it also necessary that sufficient cooling water 
flow through the bearing to keep the temperature of the 
lubricating film below the boiling point. Still higher 
loads can be carried if the water is forced into the bearing 
under pressure, or if the shaft revolves at higher speeds. 
These bearings are now being used in deep-well pumps, 
turbines, sand washers, for propeller shafts in ships, and 
similar locations. 

Of over 100 replies received from leading metal- 
working companies to a questionnaire sent out by the 
Sub-Committee on Metal Cutting Materials, 73 were 
using tungsten carbide, the percentage of use varying 
from 48 per cent down, but only 20 per cent used over 
5 per cent. Cobalt high-speed steel was not used by 
many, but those who did use it used a higher percentage. 
The figure was 45 users, with 22 using over 5 per cent, 
one using the material in 85 per cent of his cutting oper- 
ations. Only 7 companies are using tantalum carbide, 
2 using 3 per cent, 1 less than 1 per cent, and 4 experi- 
menting with it. Stellite is used by 53, of which 32 used 
5 per cent or under. The maximum percentage used 
was 81. Only 9 are using diamond cutting tools. Eighty 
reported turning, 62 boring, 11 planing, 14 milling, 6 
drilling, 1 sawing and 1 shaping slot with tungsten or 
tantalum carbide, indicating that milling cutters, saws 
and drills are now being added to the lathe and planer 
tools first used. Apparently tungsten carbide finds most 
success in cutting cast iron, 69 using it for that purpose. 
Forty-six used it on bronze, 23 on aluminum alloys, 14 
on soft steel, and 12 on hard steel. Among other mate- 
rials worked were malleable iron, vanadium iron, bab- 
bitt, forged brass, experimental bearing metal, nickel 
silver, 50 per cent semi-steel, phenol plastics, asbestos, 
Bakelite, hard rubber, resinous products, hard woods, 
Stellite, high-speed steel, stainless steel, 18-8 chrome- 
nickel steel, and heat-resisting alloys. 

Tantalum-carbide is evidently not widely used. Four- 
teen used it on steel, 8 on soft, 5 on hard; 4 report 
success on bronze, 3 on aluminum alloys, 5 on cast iron, 
and 1 on Stellite; 4 others reported carrying on experi- 
ments and 2 reported no success. 

Over half of the repliers use a pedestal grinder in 
grinding and hold the tool by hand. Evidently there is 
no uniformity in grinding methods, although machine 
grinding is being vsed more extensively with greater 
realization of the necessity for accurate grinding finish. 
Apparently most tools are ground by machine operators 


“in the maintenance tool room or in the tool crib, while 


many are ground right in the shop. Thirty-eight firms 
used a straight wheel only in grinding; all but one 
doing all grinding on the periphery. Wheel size varies 
from 3 to 26 in. in diameter. For roughing, the grain 
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used varied from 20 to 200 and for finishing from 24 
to 220. By far the most popular were 60 to 80 rough- 
ing and 100 to 120 finishing. The actual figures were 
47 using grain 60 and 17 grain 80, 17 grain 100, and 
21 grain 120. 

There seems to be little doubt that silicon carbide is 
the abrasive to use, but the hardness varies. The 
majority favored G and H on the scale used by some 
manufacturers and S and R on the other scale. These 
four letters represent very little difference in hardness. 

On the method used to test cutting edge, 11 reported 
inspection made with a magnifying glass, 9 others judged 
by appearance, 2 used a microscope, 3 used a protractor, 
2 used dial indicators on milling cutters, 2 used a gage, 
and 1 a surface plate. 

On the question of grinding wet or dry, 67 answered 
that they used the dry method only, 9 ground wet only, 
and 14 used both methods. Evidently either is acceptable. 

Two answered that they lapped all tools, 3 lapped 75 
per cent, and 3 lapped 50 per cent, 7 more lapped 10 per 
cent or less, and 31 did no lapping. Of the 15 that 
lapped, 9 lapped finished tools only. Honing is much 
more generally practiced. There were 15 that reported 
that they honed all tools, and 8 more honed 15 per cent 
or more. Only 7 reported no honing. 

The lapping disk in the majority of cases was cast 
iron, but silicon carbide, Bakelite, Swedish iron, wood, 
and iron and steel with copper insets were also used. 

All tips were brazed, and in addition 12 were dove- 
tailed. The reports show that the clearance angle varied 
from 2 to 14 deg. There were 15 that reported 4 deg., 
10 reported 6 deg., 11 reported 7 deg., and 4 reported 
8 deg., although only 2 of these were successful, 1 on 
aluminum and 1 on cast iron; 1 used a clearance from 
10 to 20 deg. for cutting babbitt. 

The top front rake varied considerably. There were 
10 that reported 0 deg., 4 reported 4 deg., 8 reported 6 
deg., 4 reported 12 deg. The others were scattered 
among the numbers between 1 and 20 deg. The top side 
rake varied from O to 18 deg., but the average was 
approximately 6 deg.; 6 reported O deg., 10 said 4 deg., 
12 reported 6 deg., and 5 stated 12 deg. The radius 
at the point of the tool is evidently not important, as 
succesful tools were ground with a radius from 5 to 
3 in. The most popular was 7, in. to which 13 of the 
tools were ground; 8 other tools were ground to 4 in., 3 
to ;*; in., and 4 to 4 in. 

O. G. Tietjens and K. C. Ripley, im “Air Resistance 
of High-Speed Trains and Interurban Cars,” find that 
it is more justifiable from an economic standpoint to 
streamline present type trains and interurban cars for 
high-speed service than it is to streamline an airplane 
fuselage. They show that by streamlining, the air resist- 
ance of a body can be reduced to vs of its original value. 

H. O. Vorlander and F. E. Raymond, discussing the 
“Economic Life of Equipment,” present criteria for the 
economic or useful life of equipment, for the determina- 
tion of depreciation policies, for the ultimate ability of 
equipment to produce earnings or profits, for protection 
from impending obsolescence, and for the guidance of 
equipment manufacturers in the evolution of new designs 
and in anticipating the needs of industry. All of these 
criteria depend upon the relative economic superiority 
of some proposed type of equipment over some equiv- 
alent existing type or one chosen as a standard of com- 
parison, and the evaluation of each can be achieved 
through formulas which are applicable to any equipment. 
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Tools for Chamfering Washers— 
Discussion 


ARTHUR SILVESTER 
Iten Fibre Company 


The tools for chamfering washers, described by 
Charles Kugler in an article under the title given above 
(AM—Vol. 75, page 213) are somewhat new and in- 
genious. Their method of use is interesting as showing 
how various types of machine tools can be adapted to 
purposes other than those intended, when coupled with 
the inventiveness of the toolmaker. However, I believe 
that in this instance the tools were altogether too costly 
in proportion to the value of the work done. Further- 
more, the operation could have been better done in the 
lathe than in the drill press, because the lathe is the 
more rigid tool for the job. 

The holding part of Mr. Kugler’s tools relies on the 
corners of a square, tapered plug bitting into the holes 
in the washers to take the thrust of the cut. This would 
leave four grooves, more or less deep, in the holes, 
rendering the washers useless for some kinds of work, 
though the grooves might not be detrimental in this case. 

In the illustration are shown three devices, all of 
which could be used for chamfering the washers in the 
lathe. Their construction is obvious. The device at 4 
is simply a shouldered arbor, the washer being held in 
place by a nut and a C-washer. The device at B is a 
shouldered arbor slit in three places and expanded by 
a screw having a shoulder tapered to fit a countersink 
in the arbor. In the device at C, the arbor has a rec- 
tangular hole, tapered at the front to accommodate a 
flat wedge of brass. After the washer has been put on 
the arbor, the wedge is lightly driven in place. 


H. ROSE 
London, England 


Chamfered washers made of soft brass, as shown in 
Fig. 1, formed a part of our regular production, the 
blanks being produced in press tools. After experi- 
menting with various types of tools for doing the 
chamfering, an attempt was made to do the work in 
coining tools as a separate operation. This method 
proved to be quite satisfactory, resulting in a clean and 
uniform job. 

The original tools made for this purpose are illus- 
trated in Fig. 2 and are of simple construction. The 
mild-steel bolster A is bored to receive the die B, in 
which the chamfer form is ground in the top face after 
hardening. The locating plate C and the spring ejector- 
pin D are also embodied in the tools. The punch E is 
of standard form, being a good fit in the locating plate 
and is ground on its bottom face. In operation, a 
washer is located over the smaller diameter of the pin 
D, which projects above the locating plate. This pin is 
depressed as the punch descends. The washer is com- 
pressed between the punch and the die, the chamfer 
being formed by coining, and is ejected as the punch 
rises. 

Secause of the success of this method, it was eventu- 
ally eliminated as a second operation and was embodied 
in the blanking and piercing tools, as shown in Fig. 3. 
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. In the lower member of a set of 
pillar-press tools is fitted the spring 
stripper A and the blanking punch B. 
=) The die C and the coining pad D are 
secured in the upper member, together 
with the piercing punch E and the 
c backing plate H. Ejector pins are 
fitted at J and are positively oper- 
ated on the return stroke of the press 
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through the medium of the plunger K. Springs are 


fitted under the ejector pins to hold them clear until 
needed. 

By the use of these tools, the time and expense of a 
second operation for chamfering was eliminated, and a 


satisfactory job resulted. 


A. DANA SEEDS 


After looking over the article under the above title, I 
cannot help but be of the opinion that the end of the 
plug on the revolving tool will either wear the upper 
face of the washer or will dig into it. Why not put 
a ball-bearing extension on the 
end of the plug so that the part 
? bearing on the washer will be 
stationary during the chamfer- 
ing operation? The accompany- 
ing sketch shows the scheme. 

The lower end of the plug 
and the upper end of the exten- 
sion can easily be grooved to 
form a race for the balls. If 
the extension is attached to the 
plug by a shoulder screw, there 
will be no danger of its tight- 
ening against the balls while 
the tool is revolving. This addi- 
tion to the tool will cost but little and will soon pay for 
itself in the elimination of spoiled work. 
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Inexpensive Forming Tools—Discussion 


HENRY W. BOEHLY 


It was with special interest that I read Charles Kug- 
ler’s article under the above title (4M—Vol. 75, page 
427). Having to do similar work, I found that the tools 
had to be somewhat different from those described by 
Mr. Kugler. 

I assume that Mr. 
shown in his il- 
lustration with 
the groove 
pressed in, and 
that the piece had 
to be flat. I have 
experimented 
with brass, cop- 


per and iron 


sheets, and most | WS A 


of the worke : deci AE 
wrinkled, espe- 

cially at the outer part where there was clearance between 
the plates. I found it about as inexpensive to use a soft- 
iron plate for the die and a piece of soft-iron bar for the 
punch. The grooves was cut in the die and the punch 
was turned to suit, the flat parts of the tools coming to- 
gether on the work to, prevent wrinkles from forming, as 
indicated in the illustration. 

Such tools are less expensive to make and are more 
reliable in operation than are the ones described by Mr. 
Kugler, and for the purpose of experiment they have 
the advantage of being easily reworked for improve- 
mert in results. 


Kugler used the piece as it is 
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PHILIP F. SHAFRAN 


Machine Shop Instructor, 
James Monroe High School 


The forming tools described under the title given 
above are quite interesting. However, if a groove other 
than that in the shape of a circle were required, Mr. 
Kugler’s tools would be hard to improve upon. But 


an mean wae 


AANA 


since the groove was circular, I believe that to avoid 
machining, he overlooked a much simpler way of making 
the tools. 

In the sectional sketch at A is a plate in which the 
forming groove is turned. B is a ring formed from 
4-in. round stock, and C is a plate to which the ring B 
is attached by screws. Two or three holes drilled 
through the groove and through the plate 4 will facilitate 
removal of the blank should it have a tendency to stick. 
The time required to make the tools described will be 
much less than that to form three rings to the correct 
size and shape, and to weld them accurately in position. 



















Jaws for Holding Conduit Bends 


J. F. SYNER 

To form bends satisfactorily of conduit pipe in a 
press, it is agreed that the press tools should extend 
the entire length of the section to be bent to prevent 
flattening. Therefore, if the pipe should be threaded 
before forming the bends, the threads will come into 
contact with the tools and will be more or less deformed. 
It will thus be seen that it is advisable to form the 
bends first and do the threading afterward. 

After experimenting with several devices for hold- 
ing bends while they were being threaded, all of which 
were unsatisfactory, I designed the jaws shown in the 
illustration to fit the vise of an Acme threading ma- 
chine. Essentially the jaws consist of five parts; the 
stationary jaw 4 carrying the adjustable stop B, which 
is held in place by a wing nut; the adjustable jaw C 
carrying the sliding plate D, which is backed by the block 
FE; and the work holder H, which is carried on the face 
of the adjustable jaw, and which locates the end to be 
threaded in line with the spindle. Parts C, D and E are 
held in place by a stud that passes through them and into 
the movable jaw of the vise. 

The function of the sliding plate D is to move the 
adjustable jaw up or down to align the end of the bend 
to be threaded with the spindle. In the face of the 
adjustable jaw are tapped holes into which studs are 
fitted to act as supports for the end of the bend not 
being threaded at this time. The block E enables the 
operator to swing the bend sidewise, so as to adjust it 
angularly with the spindle. The adjustable stop B can 
be set to govern the length of the thread to be cut. 

In the shop where I am employed, bends from acute 
angle to double reverse curves are made in various 
lengths, but we have yet to find a bend of any type that 
cannot be held in the jaws described. Their use has 
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reduced set-up time and eliminated the necessity for 
changing jaws for individual bends. While the jaws 
were designed for holding conduit bends, there is no 
reason why they cannot be modified for holding bends 
of standard pipe. 


A New Use for a Lens Measure 


D. Q. DUNSTONE 
Hetton-le-Hole, County Durham, England 

Many tools not intended for the machinist can be 
applied in the machine shop to considerable advantage. 
An instrument known as the lens measure has lately 
come into my possession and is proving itself to be quite 
an essential tool. It is used by opticians to determine the 
amount of convexity or concavity of lenses. A positive 
result will be registered for a convex lens and a negative 
result for a concave one. When placed on a flat surface 
it will register zero. 

Referring to the illustration, A and B are fixed points, 
while C is a sliding pin, actuating the pointer. When 
the extremities of all the points are in line, as in the sketch 
the pointer will 
regist,er zero | 
showing that the | 
upon | 








surface | 
which they rest 
is flat. It is evi- 


lent that a direct 
reading showing 
the shape of a 
surface is given 
by the pointer. 
The instrument 
is an ideal one 
for the measure- 
ment of heights 
and depths 
within a range of 
sizes up to a 
limit of about 
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0.16 im. and can be used in conjunction with step gages 
to measure greater sizes. By submitting the instru- 
ment to tests on known heights and depths, it was found 
to be graduated to 0.001 in. The shape of the instrument 
is similar to that of the ordinary dial indicator. A guard 
is provided for the pins, so that the device may be con- 
veniently carried in the pocket. 


SEEN AND HEARD 


JOHN R. GODFREY 


Air Transport Awaits the Diesel 


Air transport managers are keen for the Diesel engine 
or something on that order, first on account of fuel cost, 
which runs from 8 to 13 per cent of the total cost of 
operation at present, and next on account of both fire 
hazard and radio. Shielding the ignition on the gasoline 
engine affects the speed of the engine adversely, and even 
with it, the radio operation isn’t all it should be. So 
there is still room for inventors and inventions in airplane 
engines. 


Taking the Stain Out of Oil 


Cutting oils or compounds still constitute quite a prob- 
lem for the production and maintenance man in the shop 
—not alone .as to quality of finish or accuracy of parts 
produced by the machines but also as to the effect on the 
machine itself. A case in point is a large automatic that 
came into the shop in all the glory of the N.M.T.B.A. 
gray but which, after a few months, was anything but 
an object of beauty. The maintenance man feels that a 
good oil purifying device may do the trick, and he is 
looking into the matter. 


Airplane Engine Overhaul 


Those who remember the early airplane engines even 
during the war will recall that 50 hours flying time meant 
a complete engine overhaul and that a “top overhaul” was 
due long before that. Now airplane transport lines run 
engines 300 hrs. and then replace them with other engines 
that have been completely overhauled. This method per- 
mits the plane to be back in service with a minimum of 
loss in revenue. Propellers are inspected and balanced, 
and copper gasoline lines are annealed. Interchangeable 
instrument panels enable a new set of instruments to be 
put in place without delay. Air transport is getting to 
be a real business. 


Getting the Right Wood 


Anyone would suppose that almost any kind of wood 
would answer for templets for structural iron girders 
and the like. But here’s where “anyone” doesn’t know 
a thing about it. Good white pine is the most satisfac- 
tory in spite of its cost. For, while some of the cheaper 
woods are clear of grain and look all right, they have the 
unfortunate habit of shrinking endwise to an amazing 
extent. And when you are punching holes for a girder 
120 ft. long it’s a bit disconcerting to find center dis- 
tances even a half inch short. This may be a chance for 
some of these artificial board concoctions to get a new 
market. 
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Western High-Speed Radial 
Drilling and Tapping Machine 


Spindle speeds up to 2,000 r.p.m. 
can be had on the radial drilling and 
tapping machine announced by the 
Western Machine Tool Works, Hol- 
land, Michigan. The machine is of 
all geared construction and is ball 
bearing equipped throughout. All 
gears are of chrome-nickel steel, heat- 
treated and hardened, whereas the 
spindle is of crucible spindle steel. 
The spindle is driven by means of the 
“Low Hung Drive,” which applies 
the power directly to the spindle at 
its largest diameter. The following 
sizes are available: 3, 34, 4, 44, 5 
and 6 ft. 

The positive speed and feed drives 
give six geared feeds and six geared 
speeds in the head. The head is 
regularly furnished for tapping and 
is easily controlled by 
a ball handle lever. 
All levers and hand- 
wheels are placed 
within easy reach of 
the operator. Twin 
disk clutches run at a 
constant speed in a 
bath of oil and trans- 
mit maximum power 
at every spindle speed. 
Only one motor is re- 
quired, and it is 
mounted on a bracket 
at the top of the 
column. 

The arm swings on 


Spindle speeds to 2,000: 
r.p.m. are given by the 
all-geared head, which 
is regularly supplied 
for tapping small holes 
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roller and ball bearings, and the com- 
plete mechanism is inclosed. The ele- 
vating mechanism is also entirely 
inclosed and runs in oil. Shafts and 
gears are mounted on ball bearings. 
Automatic knockoffs are provided at 
both ends of the saddle traverse. 


**Radiac” Type E Cut-Off 


Machine 


Automatic clamping and releasing, 
a quick-acting work stop, and the 
complete elimination of treadle opera- 
tion are features of the Type “E” 
Radiac cut-off machine offered by 
A. P. de Sanno & Son, 1615 McKean 
St., Philadelphia, Pa. The machine 
is operated entirely with the right 








hand and the work is fed by the left 
hand. The material to be cut is held 
firmly in a clamp whose action is 
adjustable to accommodate work up 
to 2 in. This clamp is automatically 
controlled by a cam to open and close 
when the hand feed lever is moving 
the disk to and from the work. Con- 
stant belt tension is maintained by 
mounting the motor on two movable 
arms which swing from the main 
shaft. 

The cut-off disk is 12x3*;x{ in. The 
work stop is movable on a 24 in. 
graduated bar, which has three mo- 
tions so as to centralize the stop on 
various diameters of work. A tie-rod 
from the movable finger on the stop 
to an extension lug on the wheel 
guard ailows the stop finger to be 
moved automatically, allowing the 
work to be removed without inter- 
ference. 

Specifications: capacity, bar or flat 
stock up to 2 in.; motor, 5 hp.; 
spindle speed, 5,200 r.p.m.; floor 
space, 30x25 in., and weight, 750 Ib. 


“U), S.”’ Electric Hammer 


An electric hammer weighing only 
nine pounds is now being marketed 
by The United States Electrical Tool 
Co., Dept. 44, 2489 West Sixth St., 
Cincinnati, Ohio. The light weight 
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is made possible by operating the 
hammer through a special flexible 
shaft attachment connected to any 
light-type 4 in. electric drill. The 
flexible shaft also prolongs the life 
of the tool by absorbing the destruc- 
tive jarring otherwise imposed on the 
power unit. Up to 4,000 blows per 
min. are struck. 


**S-M”’ Hot-Solvent System 
for Cleaning Metals 


A cleaning liquid known as “Perm- 
A-Clor,” which is non-explosive and 
non-inflammable, is used in a_ hot 
solvent process for cleaning metals 
and alloys, developed by the Rex 
Products & Manufacturing Co., 
Detroit, Mich. Perm-A-Clor dis- 
solves oils rapidly and is permanent 
in quality and acid free in both liquid 
and vapor form. It is used in the 
machine illustrated, work being placed 
on a conveyor and entering a com- 
partment where it is drenched with 
a heavy vapor of the solvent. The 
foreign material is 
loosened and _ then 
swept away by power- 
ful streams of boiling 
solvent directed at 35 
Ib. per sq.in. from all 
directions. It cleans 
the work, which passes 


Sprayed, hot Perm-A- 
Clor removes oil from 
parts in the conveyor 
baskets, the solvent 
being recovered, dis- 
tilled and re-used 
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along the conveyor and is rinsed in a 
bath of distilled, hot solvent, after 
which it leaves the machine clean 
and dry. 

The solvent can be used over and 
over, and the total amount in the ma- 
chine may be distilled in less than an 
hour. The provision of condensers 
in the machine prevents excessive loss 
of material by evaporation. 

The process is suitable for re- 
moving heavy lubricating oils from 
machined, stamped or quenched parts, 
preparing metals for plating, vitreous 
enameling, painting, lacquering, or 
other surface coating, as well as for 
preparing zinc, aluminum die-casting 
and other soft metals, which are 
affected by ordinary alkali cleaners, 
for subsequent operations. The 
means of conveying the work through 
the machine is a matter of particular 
adaptation for the kind and class of 
work being done. 


Apex Aluminum 
Casting Flux 


With the cooperation of leading 
foundrymen, the Apex Smelting Co., 
2553 Fillmore St., Chicago, has per- 
fected an aluminum flux said to give 
results far superior to fluxes hereto- 
fore commonly used in sand casting 
aluminum. The flux not only cleanses 
aluminum of foreign ingredients, but 
dispels gases and oxides contained 
in the metal and absorbed in the melt- 
ing practice. Its mechanical proper- 
ties bring to the surface, furnace, 
crucible or pot scale, entrapped 
drosses, and also liberates metallic 
aluminum from skimmings. It is 
smokeless, odorless, fumeless, and 
absorbs no moisture. Two to four 
ounces is the requirement to every 


100 lb. of metal. 





Hutto Automatic Drivehead 


An automatic drivehead to be used 
in conjunction with the standard pro- 
duction grinder (hone) has been an- 
nounced by the Hutto Engineering 
Co. Inc., 515 Lycaste Ave., Detroit, 
Mich. This drivehead was developed 
for providing 
faster stock re- 
moval, greater 
accuracy, maxi- 
mum stone life, 
and higher quality 
finish. The fea- 
turesofthe grinder 
(hone) have been 
included such as 
full - floating 
mechanism t o 
compensate for 
uneven stone wear ; 
rigid type expan- 
sion medium, and 
automatic sto p 
control. A feature 
is the automatic 
contraction and 
expansion of the grinder as it is with- 
drawn from and inserted into the 
bore. Adjustment is provided to 
compensate for wear of the stones. 





Square D Explosion-Proof 
Starters 


Class 8532, Types AR-1 and BR-1 
explosion-proof starters, manufac 
tured by the Industrial Controller 
Div., Square D. Co., Milwaukee, 
Wis., have been approved by the Un 
derwriters’ Laboratory for use in 
Class 1, Group D hazardous locations 
Type AR-1 has a “start-stop” push 
button in the cover, while the Type 
BR-1 is designed for remote control. 
The starter mechanism consists of a 
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contactor and 


magnetic 
thermal overload relays mounted on a 


three- ole, 


An explosion-proof, 
surrounds the 


porcelain base. 
cast-iron inclosure 
starter mechanism. 

The starters provide low-voltage 
protection and release, also time-limit 
overload protection to a.c. single and 
polyphase across -the-line motors. 
Maximum ratings are 145 hp., 110 v., 
3 hp., 220 v., single phase; 5 hp. 220 
v., 74 hp. 440-550 v., polyphase. 


Moline Improved R-600 
Radiator-Loop Boring, 
Facing and Tapping 
Machine 


Improvements have been made in 
the radiator-loop boring, facing and 
tapping machine built by the Moline 
Tool Co., Moline, Ill. The original 
description of these machines ap- 
peared on page 1025, Vol. 70. 
Hydraulic actuation by an Oilgear 
pump is now used for the facing 
operation, and individual leadscrews 
are employed for the tapping spindles. 
The leadscrew nuts are readily trans- 
ferred from the frame of the machine 
to the spindles in changing from 
thread nipple to push nipple loops. 
Each facing tool and each tap can be 
adjusted individually for depth, and 
the control of the depth of the tap- 
ping or reverse is entirely independent 
of the leadscrews. * The machine re- 
verses at a constant speed, and 
through pick-off gears three different 
speeds for tapping and facing are 
furnished. A loading device or cradle 
is provided for greater speed of load- 
ing and unloading, and this cradle is 
adjustable for the different widths. 


864 





SHOP - EQUIPMENT: NEWS 


Taylor-Winfield Type EX Heavy-Duty 
Multiple-Projection Spot Welder 


A heavy press welder, known as 
the EX-Series, has been developed by 
the Taylor-Winfield Corp., Warren, 
Ohio, for projection welding where 
it is desired to make a large number 
of projection welds at one time. The 
transformer is of the “pancake” de- 
sign with water-cooled secondaries 
and has a high power factor. The 
machine will be furnished with trans- 
former capacities of 200, 250, 300, 
350, 400 or 450 kva., and with throat 
depths of 18, 24, 30 or 36 in. 

A nine-step, self-contained heat 
regulator is mounted on the side of 
the machine and gives a wide range 
of adjustments for various sizes of 
stock. Wide terminals provide ample 
space for supporting. welding dies. 
The lower knee has a vertical adjust- 
ment of 10 in. 

Any desired speed from 7 to 54 
strokes per min. may be had on the 
machine by turning the handle on the 
side of the frame. Drive is taken 
from the motor through an infinitely 
variable speed drive, giving a 3 to 1 
speed variation. A pair of pick-off 
gears is provided. Pressure is ap- 
plied to the slide by a cam working 
through a toggle directly in line with 
the center of the slide. Any pressure 
up to 8,000 Ib. may be applied. The 
welding slide has a positive return 





action by a cam provided for that pur- 
pose. Any length of stroke from 1 
to 23 in. may be obtained by means 
of a stroke changing device. This 
feature is desirable on a large machine 
of this type because it is often neces- 
sary to have a long stroke machine to 








get into a certain shaped stamping or 
over a flange, but it also may be de- 
sired to make projection welds on 
plain flat stock. Therefore, by chang- 
ing dies and shortening the stroke, 
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the speed may be increased so that a 
much greater production may be had. 
The welder is also equipped with a 
flexo-mechanical clutch control, which 
consists of a pedal connected by a 


flexible cable so that it may be moved 
around to the most convenient loca- 
tion for the operator. If the pedal 
is held down, the welder will run 
continuously. 


Acme Friction Drive Forging Machines 


A friction drive is now embodied 
in the line of forging machines manu- 
factured by the Acme Machinery Co., 
Cleveland, Ohio. Several advantages 
result from this construction. An in- 
crease in production from 15 to 20 
per cent has been obtained because 
the machine starts instantaneously 
when the _ operator the 
treadle. The fast also 
eliminates loss of heat from stock 
being worked, and thus permits the 
metal to flow uniformly and makes 
for better forgings. 

Ease of operation is secured by the 
friction drive, because the treadle 
engages the clutch with only a slight 
pressure. Practically noiseless opera- 
tion is also obtained. The friction 
drive cushions the starting and stop- 
ping action and eliminates the shock 


depresses 
starting 


chine moves through the heading 
cycle, and on the return stroke the 
driving clutch is disengaged and the 
braking clutch is engaged by means 
of levers. The cam contour is such 
that the crank is al- 
ways stopped and held 
at the same position 
on the extreme back 
end of the stroke. In 
addition, the cam com- 
presses the spring for 
the next operation. 
Another improve- 
ment in the construc- 
tion of the heavy-duty 
forging machines com- 
prises cam movement 
for closing the dies, by 
which a uniform grip 
is secured throughout 


Increased production, better forgings, cushioned starting and stopping 
and a greater safety factor result from application of a friction drive 


to the machine and parts, as well as 
to the motor. If the machine 
stalled because of over-load, the clutch 
cushions the stopping of the flywheel 
and again eliminates shock. As a re- 
sult, the maintenance cost is reduced. 

Pressure on the treadle trips and 
releases the energy of a spring, which 
engages the driving clutch. The ma- 


is 
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the long cycle. The fully suspended 
header and the movable die slides 
are out of the way of water and scale. 
Projected area of the pitman pin 
equals the projected area of the main 
crankpin. Integral toggle pins back 
up the dies with continuous bearing 


through their entire height. This 
construction doubles the effective 
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area and eliminates shoulder wear 
The vertical automatic relief mechan- 
ism is so placed as not to increase 
floor space and automatically relieves 
the machine in the 
should get the work caught between 
the flat faces of the forging dies. 
When this relief mechanism is 
operated, it straightens out at the 
end of the completed stroke and is 
ready for the next operation without 
the necessity for replacing a shear 
pin or breaker bolt. These features 
increased production, better 


case operator 


give 


quality, and a wider range of work. 























Close-up of driving and braking 
clutches used in the Acme Fric- 
tion Drive Forging Machine 


Square D Explosion-Proof 
Control Station 


Class 9001, Type BR-11, explo- 
sion-proof control stations, manu- 
factured by the Industrial Controller 
Diy., Square D Co., Milwaukee, Wis., 
are approved by the Underwriters’ 
Laboratory for Class 1, Group D, 
hazardous locations. The station is 
of the three-wire, 
momentary - con- 
tact type provided 
with one normally 
open and one nor- 
mally closed con- 
tace inclosed in a 
cast-iron housing. 
Construction is 
such that the sta- 
tion will withstand 
an explosion. 
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Niagara Improved Electrically Controlled 
Double Crank Press 


Improved features of safety giving 
better operating control are provided 
in the electrically controlled double 
crank press of large size recently built 
by the Niagara Machine & Tool 
Works, Buffalo, N.Y. This press has 
an electro-magnetic clutch and brake 
operating in conjunction. Push-but- 





An electro-magnetic clutch and 

brake are applied to this Niagara 

Double-Crank Press, which has 
an 8 in. shaft 


ton control of the slide 
motion is so arranged 
that four different 
methods of operation 
may be selected and 
the control may be 
locked. A central 
pressure lubricating 
system is also pro- 
vided, 

The most safe 
method of operation 
is given by setting the 
control for the use of 
the push buttons on 
the slide itself. When 
these are depressed, 
the slide will descend 
to the bottom of the 
stroke, after which the 
buttons may be re- 
leased and the slide re- 


866 


turned to the top of the stroke auto- 
matically. 

If any of the buttons are released 
while the slide is on the down stroke, 
it stops immediately and the operator 
is thus safeguarded. Inching opera- 
tion is provided by setting the con- 
trol and using the upper button on 
the right-hand housing. The slide 
operates continuously as long as the 
button is depressed. 

When a complete cycle for the 
slide is desired, with the slide stop- 
ping at the top of the stroke, the con- 
trol may be arranged so that this is 
done by depression and release on 
push-buttons on the slide. If the 
buttons are kept depressed, the slide 
continues to operate. For continuous 
operation where a roll feed mecha- 
nism is employed, the control may be 
set so that the press is started by the 
use of the upper button on the right- 
hand housing. The operation con- 
tinues automatically until the lower 
button on the housing is depressed. 

The clutch is of the multiple-disk 
type, engaging gradually to permit 
smooth acceleration. The clutch is 
built into the flywheel. The electro- 
magnetic brake is automatically re- 
leased when the clutch is engaged and 
instantly applied when the clutch is 
disengaged. The brake mechanism is 
a separate unit and is mounted apart 
from the clutch so that heat is not 
transmitted to the latter. 





Close-up of press at rear, showing the electro- 


magnetic clutch and brake 





SHOP - EQUIPMENT: NEWS 


The drive shaft runs on anti-fric- 
tion bearings and the intermediate 
shaft is bronze bushed. Crankshaft 
bearings have removable bronze bush- 
ings. The press is arranged for in- 
dividual belted motor drive through 
a self-adjusting, ball-bearing idler. 


Allen-Bradley Treadle- 
Operated Controllers 


Bulletin 500, treadle-operated con- 
trollers, recently announced by the 
Allen-Bradley Co., 1311 South First 
St., Milwaukee, Wis., provide a con- 
venient means for a smooth control 
of speeds of small tools required to 
be driven by d.c. or universal motors. 





Operation of the treadle compresses 
a graphite-disk compression resistor. 
A self-contained disconnect switch 
opens the motor circuit with a quick 
break of the “off” point, and a self- 
contained short-circuiting switch cuts 
out the resistance at full speed. 


Keller Right and Left-Hand 
Attachment for Large Auto- 
matic Tool Room Machine 


Although available in the past on 
smaller models, the right and left 
hand attachment has not been avail- 
able until the present for use on the 
large automatic tool room machine 
built by the Pratt & Whitney Co., 
Keller Division, Hartford, Conn. 
This right and left hand attachment 
is now available for work of all 
sizes, incuding large stamping dies. 
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Large Keller automatic tool room machine set up with right 
and left hand attachment for making right and left hand stamp- 
ing dies, which are exact counterparts 


For example, with this attachment it 
is now possible to produce from a 
wooden pattern of a right side panel, 
both the right and left panel punches, 
whereas in the past it was necessary 
to have a pattern of each panel. The 
advantages are obvious, especially in 
view of the difficulty of making right 
and left patterns that are exact 
counterparts. 

For regular duplication work, the 
model and work piece are stationary 


PATENTS 


NOVEMBER 1/7, 1931 
Metal-Working Machinery 


Lapping Machine. Herbert S. Indge 
and Sydney Player, Westboro, Mass., 
assigned to Norton Co. Patent 1,831,958. 

Broaching Machine. Francis J. La- 
pointe, Ann Arbor, Mich. Patent 1,- 
831,960. 

Grinding Machine. 
Irvington, N. J., 


John E. Peterson, 
assigned to Van 


Vlaanderen Machine Co. Patent 1,- 
831,970. 

Clutch Mechanism for Lathe Car- 
riages. Alfred C. Getz and Frederick 
D. Dickas, Sidney, Ohio. Patent 
1,832,011. 

Internal Grinding Machine. Alden 
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on the machine fixture. To produce 
a reverse of the model, the right and 
left fixture introduces a relative hori- 
zontal movement between model and 
work piece. The work piece remains 
stationary, but the movement of the 
model in connection with the move- 
ment of the cutter has the same effect 
as if the model travels in the op- 
posite direction of the work piece, so 
producing a “left” from a “right,” or 
vice versa. 
* 


M. Drake, Greenfield, Mass., assigned 
to Greenfield Tap & Die Corporation. 
Patent 1,832,104. 

Shearing Machine. Robert T. Gal- 
lagher, Worcester, Mass., assigned to 
Morgan Construction Co. Patent 
1,832,110. 

Combined Heading and Trimming 
Machine. Roy H. Smith, Kent, Ohio. 
Patent 1,832,145. 

Drill Sharpener. Lorenzo E. Croft, 
Denver, Colo., assigned to Gardner- 
Denver Co. Patents 1,832,186 and 
1,832,187. 

Cutting Machine. John A. Doane, 
West Hartford, Conn., assigned to The 
New Departure Manufacturing Co. 
Patent 1,832,190. 

Die-Casting Machine. Louis | H. 
Morin, New York, N. Y., and Sam 
Tour, Englewood, N. J., assigned to 


Doehler Die-Casting Co. Patent 1,- 
832,316. 

Fluid Pressure Controlling and Re- 
versing Mechanism for Grinding Ma- 
chines and the Like. Alden M. Drake 
and Ray D. Hubbell, Worcester, Mass., 
assigned to The Heald Machine Co. 
Patent 1,832,365. 

Machine Tool. Edward J. Kearney 
and Joseph B. Armitage, Wauwatosa, 
Wis., assigned to Kearney & Trecker 
Corporation. Patent 1,832,487. 

Machine for Profiling Gear Teeth. 
Charles H. Schurr, Cleveland, Ohio, as- 
signed to The Lees-Bradner Co. Pat- 
ent 1,832,507. 

Machine Tool. Herman A. Settem, 
Seattle, Wash. Patent 1,832,511. 

Combined Electric Welder and Flash 
Stripper. Fred P. McBerty, Warren, 
Ohio. Patent 1,832,719. 

Riveting Machine. Edward Peacock, 
Glassboro, N. J., assigned to Walter S. 
Dawson. Patent 1,832,732. 


Tools and Attachments 


Gas-Heated Soldering Iron. James 
B. Anderson, Shaler Township, Alle 
gheny County, Pa. Patent 1,831,799. 

Attachment for Drills. Axel Leve- 
dahl, Aurora, IIL, assigned to Inde- 
pendent Pneumatic Tool Co. Patent 
1,831,813. 

Tool Retainer Device. 
McKeeny, Chicago, IIl., 
Independent Pneumatic Tool Co., 
ent 1,831,818. 

Soldering Iron. Adolf Menke, Oak 
land, Calif. Patent 1,831,819. 

Mechanism for Truing and Dressing 
Grinding Wheels. Ferdinand J. Hohn- 
horst, Covington, Ky. Patent 1,831,913. 

Automatic Release Hone. Louis H. 
Hurm, Lansing, Iowa. Patent 1,- 
831,915. 

Die Head. 


Edward C. 
assigned to 


Pat- 


Charles P. Harrison, 
Wesleyville, Pa., assigned to Jarecki 
Manufacturing Co. Patent 1,831,957. 

Tool Arm. Alonzo G. Decker, Balti- 
more County, Md., assigned to The 
Black & Decker Manufacturing Co. 
Patent 1,832,101. 

Clutch Release for Portable Power 
Driven Rotary Tools. Thomas W. Hol- 
land, Towson Heights, Md., assigned to 


The Black & Decker Manufacturing 
Co. Patent 1,832,123. 
Tool Holding Chuck. Barton R. 


Sheets, Denver, Colo., assigned to Gard- 
ner-Denver Co. Patent 1,832,141. 
Feed Mechanism. Richard Lester 
Wilcox, Waterbury, Conn., assigned to 
The Waterbury Farrel Foundry & Ma- 
chine Co. Patent 1,832,165. 
Mechanism for Making Nuts and 
Other Articles. Richard Lester Wilcox, 
Waterbury, Conn., assigned to The 
Waterbury Farrel Foundry & Machine 
Co. Patent 1,832,168. 
Pneumatic Hammer. 
Stevens, Detroit, Mich., 


Edward W. 
assigned to 


Chicago Pneumatic Tool Co. Patent 
1,832,432. 
Chuck for Drilling Machines. Gus- 


tave M. Nell, Detroit, Mich., assigned 


867 





SHOP - EQUIPMENT: NEWS 


to Chicago Pneumatic Tool Co. Patent 
1,832,471. 
Chuck. Paul Forkardt, Dusseldorf- 
Oberkassel, Germany. Patent 1,832,480, 
Self Lubricating Die Set Pin. New- 
man M. Marsilius, assigned to The Pro- 


ducto Machine Co. 


Park, Ill. Patent 1,832,635. 
Wheel Truing Device. John Bath, 
Worcester, Mass, Patent 1,832,684. 


EQUIPMENT ADAPTATIONS 


RECENTLY DEVELOPED BY THE MAKERS 


Centerless Grinding of Main 
Camshaft Bearings 


An improved method for grinding 
main bearings on camshafts has been 
developed by Cincinnati Grinders In- 
corporated, Cincinnati, Ohio. The 
equipment for performing this opera- 
tion is a special adaptation of a No. 3 
centerless grinder, built up for the 
most part from standard units. The 
three main camshaft bearings and the 
bearing for the timing gear are 
ground at a rate of 90 per hour, with 
stock removal totalling 0.025 to 0.030 
in. Limits of plus or minus 0.001 in. 
are held for size on all bearings and 
close concentricity is held between the 
bearings. Bearings are ground within 
0.0002 in. for roundness and within 
0.0003 in. for straightness. 

The machine embodies _ special 
grinding and regulating wheelheads 


with outboard support bearings to 
both spindles. Four grinding wheels 
and three regulating wheels are em- 
ployed. Profiling of the grinding 
wheels is accomplished by a hydrau- 
lically operated fixture, the profile 
being determined by a cam. This 
fixture is arranged so that the 
diamond will rapid 
traverse between the 
wheels and slow down 
automatically to the 
correct truing speed 
for each wheel. 

A hydraulic lower- 
ing and elevating at- 
tachment is used for 
positioning the work. 
The shaft is placed in 
the fixture and the 
throwing of a single 
lever lowers the work 
between the grinding 
and regulating wheels. 


Patent 1,832,493. 
Rotatable Grinding or Honing De- 
vice. Arthur M. Johnson, Highland 


Simultaneously, the entire regulat- 
ing wheel housing pivots on large 
trunnions below the wheels. Thus, 
the regulating wheels are brought 
forward by this tilting infeed action, 
which is accomplished by a cam. The 
tilt is continued until the bearings are 
to size. At completion of the grind- 
ing cycle, the regulating wheel 
housing is lowered and the ground 
shaft is elevated from the wheels. 


Milling the Inside Face 
of a Brake Band 


In milling the inside face of a 
brake band on a power feed milling 
machine built by the Kent Owens 
Machine Co., 958 Wall St., Toledo, 

















Ohio, the piece is clamped in a 
special revolving fixture, which is 
driven by a worm gear from the 
power feed element of the milling 
machine. After the band is clamped, 
the head is lowered by means of a 
piston located at the front. When the 
proper depth has been reached, the 
feed is thrown in and the cut taken. 
On completion of the cut a cam 
mounted on the face of the fixture 
automatically throws the feed out. A 
second air cylinder and piston at the 
rear of the machine raises the head. 
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AST plastics, or more properly cast synthetic 
resins, are now being used commercially for parts 
that require machining and that are to be made in 
such smal] quantities that dies and molding equipment 
are not justified. They are somewhat softer than 
molded materials and can, consequently, be machined 
easily. While possessing the desirable properties of 
molded materials, they may be turned, drilled, sawed, 
ground, threaded or tapped, embossed, carved, faceted, 
and highly finished by polishing. 
Machining 

Stellite, and possibly tungsten-carbide and tantalum- 
carbide tools, are preferable to tool steel for machin- 
ing. While the material cuts like ivory or wood, it 
heats rapidly and may burn the tip of an ordinary 
tool. As in cutting wood or ivory, tools with a nega- 
tive rake are used to prevent “biting,” and a surface 
speed of about 280 ft. per min. have proved best. High 
speeds and feeds are advisable. Tools should be 
ground with generous clearances and should produce 
a shaving cut. It is important that tools be shaped 
to provide rapid chip removal. High-speed steel tools 
work satisfactorily with an emulsified oil as lubricant, 
which should be free of all caustics. Turning is done 
similarly to wood turning, the material machining with 
a shaving, instead of crumbling. Lathe cut-off tools 
may be used for cutting off, as may any common or 
band saw, but a thin high-speed grinding wheel is 
most economical. For average work, a band saw 
should have 14 to 15 teeth to the inch, and the surface 
speed should be 1,300 r.p.m. or more. The band saw 
should be about 4 in. wide and just soft enough to file. 
A good saw will run eight to fifteen hours before re- 
quiring resharpening. The fine structure of the mate- 
rial prevents the saw from “running,” permitting 
accurate cutting of contours. One manufacturer uses 
a specially bonded Bakelite wheel for cutting rods up 
to 2 in. in diameter, claiming far better results than 
those possible by sawing. 

Either a flat or twist drill may be used for drilling, 
but the cutting lip must be ground off as in brass or 
aluminum drilling, or the drill will “bite.” Tapping 
may be done without lubricants, just as cast iron is 
tapped. Small screws will tap their own holes easily. 

Forming 

Cast sheet may be formed or bent to any shape 
except very sharp corners. The sheet should be im- 
mersed in hot water from 3 to 10 min. according 
to thickness, only long enough to warm it, as too long 
an immersion tends to harden it. The water should 
be near boiling temperature. To give the material 
greater flexibility, add 20 per cent glycerin to the 
water. Another good method of softening for form- 
ing is to use 250-deg. compensator oil as a heating 
medium. The formed material should be cooled in the 
die to hold its shape. In storing, avoid sunlight and 
hot rooms. Stacked thin sheets should be weighted: 
rods stored flat, not upright. 


Stamping 

Dies similar to paper-cutting dies should be used, 
and the edges of the punch and die should be kept very 
sharp. Sheets are prepared for stamping by immer- 
sion in hot water with 20 per cent glycerin added, or 
by a hot plate or other heating device on the die. 
The sheets should be immersed 3 min. for each $ in. 
of thickness. For embossing, use a bronze or steel 
die, heating it preferably with an electric grid to about 
200 deg. F. In some cases it is also advisable to heat 
the material. 

Sanding and Grinding 

Sand paper, garnet paper, belts, or fine abrasive 
wheels may be used on regular wood- or brass-grind- 
ing equipment. The finer the grit, the smoother the 
work. Some fabricators use water as an emulsion 
while grinding, but when grinding is done dry, an 
exhaust fan is advisable. Grinding wheels of about 
14 in. in diameter should run at about 1,800 r.p.m. 


Ashing 

Use an ordinary buffing wheel made of muslin disks 
about 12 in. in diameter, running at approximately 
1,800 r.p.m. Sometimes a corn husk or carpet rub- 
bing wheel is preferred. These wheels should run in a 
solution either of fine ashes and water or pulverized 
pumice and water. The ashing solution is kept in a 
shallow pan under the buff so that the buff just about 
touches it, so that the mud can be applied by hand or 
with a flat trowel. 

Polishing 

Use a regular buffing wheel made of a muslin disk, 
usually about 12 in. in diameter, operating at 1,800 
r.p.m. Tripoli polishing wax produces a high finish. 
Some people prefer carnauba wax and other fabri- 
cators use steric acid or palmitic acid for an extra 
high lustrous finish. After the polishing operation, 
it is often advisable to finish with a soft, dry buff. 
Smaller articles can be polished in a tumbling barrel. 
This is generally made of hard wood, often lined with 
heavy felt or leather, revolving at about 50 r.p.m. 

Cast plastics are non-inflammable, non-warping, 
unaffected by alcohol, water or oils, resist common 
acids. They have dielectric strengths between those of 
glass and mica, tensile strengths around 8,000 Ib. per 
sq.in., compressive yield points around 10,000 Ib. per 
sq.in., and specific gravity about 1.29. In addition, 
they are available in any desired color and shape. 
They are cast in rod, tube, block or special casting 
forms. The materials are either opaque, translucent 
or transparent throughout the entire range of colors, 
in plain or mottled effects. Mottling, when used, ex- 
tends entirely through the piece, so that subsequent 
machining will not reveal blank-color spots. One 
manufacturer lists 56 “standard” colors, from which 
may be obtained an infinite number of variations by 
varying composition of the mixture. Hardness may 
also be varied to some extent. 


Courtesy of the Marblette Corporation and the American Catalin Corporation 





© American Machinist 











Keeping Coolant 
Where It Belongs 


R. F. THALNER 
Safety Engineer, Buick Motor Company 


By proper arrangement of tanks 
and guards, not only can coolant be 
kept off the floor, but it also can be 


reduced in volume to a minimum 


eter housekeeping should always be considered a 
vital part of any accident prevention program. It 
not only eliminates those hazards incident to stumbling 
over materials in a congested and cluttered department, 
but also instills habits of carefulness in the workman. 
These habits, brought about by keeping the department 
in a clean and orderly arrangement, seem to have an 
effect on all of an employee’s actions and make him more 
careful in his regular duties. 

Not only is good housekeeping a valuable aid in acci- 
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dent prevention, but it has also been shown to be eco- 
nomical in other ways. In the motor plant of the Buick 
Motor Company, for example, the use of special coolant 
tanks to promote good housekeeping has made for 
cleaner departments and has effected economies in opera- 
tion. Fig. 1 shows such a tank with a chip container tank 
sitting in it. The chip container is screened at the bot- 
tom so that the chips are arrested as the compound 
passes through. At the end of the day, or at such times 
as the chip tank becomes full, the machine is shut down, 
compound is allowed to drain through for a minute, the 
chip tank is lifted out and*an empty one is set in its place. 

By the use of this tank, which is a great deal smaller 
than the old one, there has been brought about a 98 per 
cent reduction in the amount of coolant necessary to per- 
form the work on this milling machine. It makes the 
machine more accessible for setting up new work and for 
repair purposes because it does not have a large tank in 
the way. It also provides more room in the department 
for other machinery, is much easier and quicker to clean, 
and provides less opportunity for scrap to be hidden 
away in the container for the shavings. 

In Fig. 2, another installation is shown. It works on 
much the same principle. The tank is placed under the 
bed of the drilling machine so that compound and shav- 
ings can drain through an opening in the bed. On the 
right-hand side a partition is installed on the bottom of 
the tank to a height of approximately 4 or 5 in. to pro- 
vide a sump for the shavings. On the left-hand side, the 
feed pipe providing coolant for the tools is placed. The 
use of this smaller tank has brought about a 97 per cent 
reduction in the amount of the coolant used, and a 95 
per cent reduction in the time required to clean the 
machine and change the compound. 
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A Possible Benefit of Adversity 


Rumors are heard in Washington that the uni- 
versal popularity of economy talk may bring about 
that reorganization and consolidation of govern- 
ment departments which has been attempted by 
every recent president, but which has been suc- 
cessfully defeated by an entrenched bureaucracy. 
Lack of efficiency and wasteful duplication of 
efforts and services have long been as much of a 
byword as the windy, time-killing propensities of 
legislative bodies. If the current reign of adver- 
sity leads to the introduction of only moderate 
effectiveness in the government administrative 
structure our sufferings will not have been entirely 
in vain. 


How One Shop Kept Busy 

Stories with morals attached are not always 
welcome, but here is one that is worth thinking 
about. A comparatively small shop in a southern 
state found itself with mighty few orders in its 
regular line, just as a lot of other shops have 
found themselves. 

But the partners didn’t sit down and wait for 
Santa Claus. They first did a lot of repairing of 
equipment, painted up a bit and put the shop in 
shape. Then they began hunting for new things 
to make. They visited the airport and found the 
transport planes were wearing out tail skid shoes 
at a scandalous rate, even though they were of 
special material and cost a special price. A little 
experimenting enabled them to make a skid shoe 
that would last four to six times as long and that 
could be made at one-quarter the price. 

They also found a certain connection in the 
landing gear that was giving trouble and required 
special attention. This made another item for 
the shop after they had secured another special 
material for this particular part. These items did 
not keep them busy but they helped fill the gap and 
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their success in these fields brought in other new 
work, 

Careful inquiry revealed a need for a place 
where rust-proofing could be done reliably and 
reasonably. A comparatively small investment 
was put in a cadmium plant that has been kept 
busy ever since its installation. And they are now 
recognized as headquarters for work of this kind. 

As one of the partners said, ““We didn’t wait 
for big jobs, we went after anything that would 
show a profit and had possibilities of increasing 
our business.”’ As a result this is one of the few 
shops in that section which is behind on orders and 
has had to run overtime for fairly extended 
periods. 

Not all shops can keep busy along just these 
lines. But small shop managers will do well to 
look around and see what opportunities they may 
have overlooked. 


Revamper 

With too few machine tool builders and users 
apparently aware of it and its importance, an 
auxiliary to the machine tool industry appears and 
flourishes. One economy drive succeeds another, 
appropriations for new tools are refused, and 
hard pressed equipment supervisors turn for re- 
lief to any one of several expert revampers of ma- 
chine tools. 

The process of revamping is comparatively 
simple, typical jobs being ones which call for the 
removal of old heads and fixtures and their re- 
placement with new. The purchaser, in many 
instances, may acquire the practical equal of a new 
tool at a bargain price. 

Revamping is a perfectly legitimate business; 
neither barbs nor shafts of criticism can right- 
fully be brought into play. We mention the de- 
velopment simply because certain machine tool 
builders and users may not be aware of it. If a 
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builder is selling his engineering talents, well and 
good. But if he insists on selling machines only, 
he will encounter this competition, and it would 
seem best for him to be prepared. It might even 
be suggested that he design his tools to take ad- 
vantage of what may well be developing into 
standard practice. 
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Whether we like it or not, the Congress is 
about to go into session . . . Senators and Con- 
gressmen are pouring into Washington .. . 
ready to tackle anything from taxes to tariffs to 
a new post ofice for Wycoming Corners .. . 
And, strange as it may seem, the political balance 
will be such that we have high hopes that what 
little will be done will be constructive . . . Mean- 
while President Hoover, who was Secretary of 
Commerce when the project was initiated, dedi- 
cates the new 17,000,000 dollar home of the De- 
partment of Commerce . . . The Farm Board 
finds itself hard pressed to defend sizable losses 
in wheat and cotton . . . likewise a 75,000 dollar 
salary . . . Aeromotive manufacturers welcome 
relaxation of Department of Commerce eyesight 
regulations for non-commercial licensees . . . see 
possible sales of 5,000 or more additional private 
planes’. . . Four-day conference of Railway ex- 
ecutives and Brotherhoods nets little beyond the 
definitive brotherhood program for 1,250,000 
guaranteed jobs . . . Grand officers of Brother- 
hoods approve Georgia & Florida R.R. wage-cut 
rather than permit the road to close. 


American Tel & Tel invades “printed word” 
telegraph field with 141 teletypewriter exchanges 
. . « Postal and Western Union retaliate with 
joint operating plan . . . Boyd Fisher named as 
general manager, National Machine Tool Build- 
ers Association . . . brings a long and success- 
ful experience to a most important job . . . 4M 
wishes him and the Association every success . . . 
Just as well not to follow the markets too closely 

. tax selling holds the floor and will until after 
the year’s turn . . . 500 employees in the tan- 
nery of Endicott-Johnson were forced to work 
Thanksgiving Day to catch up with leather orders. 


A prominent, hard-headed and observant man- 
ufacturer returns from England with confirma- 
tion concerning England’s improved industrial and 
trade conditions ...In his opinion, Great 
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Britain is taking the steps which will lead the 
world out of the depression . . . says there will 
probably be no import tariff on machine tools . . . 
English builders need American and German tools 
in their businesses . . . French depression deep- 
ening . . . Germany, at mercy of creditors, grins 
and plugs on . . . French and German shipping 
heads confer to minimize competition and to limit 
new shipbuilding . . . hope to secure cooperation 
of Americans, British, and Italians . . . The 
undeclared war flourishes in Manchuria, all 
Leagues to the contrary . . . Some business 
begins to seep into the States as a result... 
U.S.S.R. reports nice increase in production over 
1930, but even so behind the Five-Year Plan .. . 
Stalin orders interrupted six-day week to replace 
staggered five-day . . . New schedule five days 
on, one off . . . hours are reduced from six and 
one half to six ... New Soviet automobile 
plant to go into production January 1. 


GROUP BONUS AND BUDGETS 


One important company reports a varied ex- 
perience with group bonus. Six years ago it 
changed over from straight piece rates with a ten 
per cent reduction in costs. After using the group 
bonus plan for three years, with rather unsatis- 
factory results, it changed back to piece work 
and again secured a ten per cent decrease in costs. 
The budget director claims that it was impossible 
to make even some of the foremen understand the 
bonus system; the men could not figure out their 
pay and as a consequence, whenever said pay was 
less than that for a previous period, they thought 
the company pocketed the difference. It is now 
agreed that the initial ten per cent cost reduction 
came through better time studies. 

The same company operates a unique budget 
plan, it being based on a dollar of productive labor 
rather than of sales. This acts automatically to 
trim down non-productive departments whenever 
productive labor is reduced, either by lowered 
schedules or by improvements in process. 


A.S.M.E. annual meeting in full swing. . . 
interest runs high . . . Ford appears to be plac- 
ing steel orders for the entire first quarter of 
1932, rather than for one month at a time as per 


usual . . . is rehiring 1,000 workers per day 
. . . Buick reports excellent reception to new 
models .. . schedules 600 per day... 


Hudson-Essex adds 2,000 men to pay roll .. . 
7,000 more to be added shortly . . . Bendix re- 
ports more new orders for carburetors,. drives, 
brakes in last 90 days than in any previous full 
year . . . Perfect Circle piston ring production 
jumps 66 per cent in all three plants . . . Kel- 
vinator earnings for fiscal year ending September 
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30, are highest since 1926... Carnegie 
Steel restores 5,000 employees to full time .. . 
McKeesport Tin Plate, 3,000 . . . De Soto sales 
for last nine weeks are 20 per cent ahead of same 
period last year . .. Cadillac and La Salle 
October sales exceed both September and August 
. . . Reading R.R. plans to spend 4,000,000 dol- 
lars this winter for electrification, new construc- 
tion and new equipment. 


IN A PLANT LOBBY 


TO ALL SALESMEN: We are always look- 
ing for products and methods that will enable us 
to make our own product a better one and more 
economical to manufacture. For that reason you 
are very welcome here, and if we cannot give you 
an immediate hearing it is because someone else 
is before you. 

Our purchasing agent is Mr. James L. Crosbie. 
Please feel free to ask him to refer you to other 
department heads if you feel that it is desirable 
for you to see them.—DEXTER FOLDER COMPANY. 


If every metal-working plant looked upon sales- 
men in the same light, and if every salesman would 
respect and foster the underlying idea, the whole 
industry would make its previous strides look like 
ant steps. 


THIS WEEK IN 4M 


Again we are glad that the Committee on 
Awards insisted on the publication of all eight 
finalist briefs for the American Machinist Awards. 
If by any chance you have passed by “Profitable 
Replacement in an ‘Average Lot’ Plant” (page 
835) turn back and read it. Do not let its length 
discourage you; it would be difficult indeed to con- 
dense the presentation without diluting its prac- 
tical value. We congratulate the entire Warner 
& Swasey organization and particularly the 
author, H. P. Bailey. Few managements have 
ever approached their equipment problems with 
the same degree of realism and resolution. 

Since the annual meeting of the A.S.M.E. is in 
full swing this week, it seems fitting to present 
“Selected A.S.M.E. Papers in Brief’ (page 856). 
Several of them fall precisely within the field of 
the industry, and we have tried hard to abstract 
the highest points for quick reading. Should 
anyone desire to study them in full they are read- 
ily available at A.S.M.E. headquarters, and we 
might be able to uncover a few spare copies here 
in our own Office. 

“Machining Cast Plastics” (page 869) pre- 
sents in one Reference Book Sheet the latest data 
on machining, forming and otherwise manufac- 
turing these useful new materials. Cast plastics 
are not to be confused with those resinoids fab- 
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ricated with heat and pressure in elaborate dies. 

C. W. Hinman, of Kobzy Tool, has provided 
us with another description of rational diework. 
In “Dies for Harvester Forks” (page 854) he 
shows how he solved a mean combination of heavy 
sheet and unorthodox shape. Not every shop is 
called to produce forks, but many have similar 
jobs to addle one’s gray matter. 

Coolant continues to plague any number of 
shop executives and operatives. Not costly in 
itself, it can run costs sky high if not properly 
handled and controlled. Buick Motor Company 
has hit upon what appears to be a brand new 
method of handling it, and R. F. Thalner, safety 
engineer of that company, describes it in “Keep- 
ing Coolant Where It Belongs” (page 870). If 
savings of 95 per cent ever interest you, take five 
minutes off and read what he says. 





° COMING . 





The issue of December 10, is going to be an- 
other full one. First and most general in inter- 
est will be the Awards Brief of Pittsburgh Gear 
& Machine Company, as prepared by J. H. 
Jackson, sales manager. Founded only fourteen 
short years ago, this general machine shop has 
maintained a consistent equipment replacement 
policy with most excellent results. Even execu- 
tives immersed in mass production can not fail to 
find usable, profitable ideas in this readable pre- 
sentation. 

In this issue too will begin a series on the work 
of R. Hoe & Co., in the manufacture of printing 
presses. The first installment will cover their 
modern assembly methods and will be found to 
be a story complete in itself. Anyone who views 
the new high speed presses on the sixth floor of 
the new McGraw-Hill Building, will see for him- 
self that the days of hit-and-miss press manufac- 
ture are gone. 

Other significant subjects will be covered: the 
determination and place of the “average man” 
in machine shop operations; doubling the speed of 
spring testing by means of semi-automatic ma- 
chines; problems in locating holes in drill jigs; 
the theory and practice of pickling ferrous metals, 
Reference Book Sheet. , 

Concerning the issue of December 17, we need 
only mention that it will contain the Awards Brief 
of Westinghouse Electric & Mfg. Company, 
whose equipment replacement policy has long 
since been recognized as outstanding. 
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Progress in Metal-Working and 
‘: ' Machinery Markets 


SINGLE sales of tools, special, 
standard, and small, enliven a tool 
market otherwise held back by 
the usual year-end slump . . . Sales 
of small tools, usually a forerunner 
of better general tool sales, bring 
some encouragement to a market 
grown cautious in its predictions 

The Reading Railroad, an- 
nouncing expenditures of $4,000,- 
000 this winter, is buying equip- 
ment which may require additional 
tools to construct ... Used tool 
demand is slow and inquiries show 
little change either way. 


NEW YORK dealers have received 
their one- or two-tool orders from 
the suppliers who got the Subway 
order; a few sales of special tools 
and isolated increases in inquiries 
also cropped up . . . New England 
had a few companies with a better 
November and a few small-tool 
sales though any general trend is 


lacking ... Detroit inquiries in- 
crease steadily, though sales are 
minor and special machinery is 
being only discussed, not bought 
. .. Cincinnati reports one manu- 
turer with a month’s work and 
better demand for used tools .. . 
Buffalo sales are standard tools 
and inquiries are holding up well 

Cleveland feels better, with 
some automotive sales, including 
one from Ford November 
there was beiter. 


PHILADELPHIA is more hopeful, 
with better inquires and a couple 
of sales of woodworking machines 
. .. Chicago hopes for lists from 
farm implement and tractor build- 
ers if demand picks up at all 
Milwaukee is much more opti- 
mistic, one dealer reporting the 
best month since March. . . Inqui- 
ries there are also up, some of 
them revivals. 








NEW YORK 

The previous week’s lethargy still 
gripped last week’s tool market. In 
some cases, inquiries were a little better, 
and one or two dealers reported in- 
creased sales, largely of special equip- 
ment. Orders given out to general sup- 
pliers on the Subway list have now been 
passed on to dealers, a tool or two 
apiece. Action is still being awaited 
on four 24-in. lathes for Brooklyn Navy 
Yard. 


NEW ENGLAND 


Better sales of small tools are hailed 
as promising factors but with inventory 
close at hand this development may be 
discounted until after the first of the 
year. The low level of domestic de- 
mand for machine tools has seriously 
hampered lasting progress. Some com- 
panies, however, are now approaching 
thread-bare conditions in machinery 
equipment. Executives regard these va- 
rious sources more in the light of im- 
perative business with each succeeding 
month. November is not expected to 
cause wide rejoicing from a_ stand- 
point of sales. A few companies gained 
but no general pickup was noted. In- 
dustrial conditions in some centers were 
bettered. 


DETROIT 


A steady increase in the number and 
the nature of inquiries within the last 
few weeks gives rise to new optimism. 
Some sales have been reported but few 
of them have been important. Auto- 
mobile manufacturers and contract job- 
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bing shops are all revamping machinery 
to meet their needs. The big hope is 
that automobile production will be 
heavy enough to compel manufacturers 
to install new machinery. The make- 
shifts will not last forever and will not 
be capable of efficient mass production. 
A large number of special tools have 
been ordered or at least discussed lately. 


CINCINNATI 


One machine tool manufacturer re- 
ceived enough business to keep his plant 
operating in a limited way until the first 
of the year. With the majority the sales 
level remained unchanged, but with a 
few there was a reduced demand. Sell- 
ing agents are having a better demand 
for used tools than for new. Consider- 
ing conditions, a fair volume of in- 
quiries were received. 


BUFFALO 


Actual sales indicate little change in 
the machine tool trade. But there 
really are sales being made—chiefly 
standard tools and usually lathes and 
drill presses. Feeling is more optimis- 
tic than at any time this year. Inquir- 
ies are holding up well, and the need 
for new machine tools constantly be- 
comes more apparent. There have been 
several sales of snow removal equip- 
ment already and more are to follow. 
The volume in this line seems larger 
than usual this year. The demand for 
electrical equipment in industry is on 
the increase. This business has gener- 
ally lagged behind that of machine tools 
but now seems definitely better. 





THE . INDUSTRY. 


CLEVELAND 


The entry by the automobile manu- 
facturers into the buying market has 
stimulated the local machine tool in- 
dustry. Ford Motor Co. placed an or- 
der for tools with a Cleveland dealer, 
who reports another deal that is hang- 
ing fire. November showed a slight 
improvement, both in sales and opti- 
mism, over the two previous months. 
It was noticeable also that the orders 
received were larger in number and 


size. 
PHILADELPHIA 


Although substantial orders were 
lacking, the situation presented a some- 
what more hopeful aspect during the 
last two weeks. Reports were that bet- 
ter feeling pervades the market, and 
one manufacturer reported the sale of 
two woodworking machines to a Penn- 
sylvania company. Dealers and manu- 
facturers of equipment used by railroads 
and the automotive trade indicate a lack 
of orders. Others said inquiries are 
coming in at the rate of three or four a 
day, but they fail to become orders. 


CHICAGO 


Machine tool market conditions remain 
at practically the same level as for the 
last several months. No early pickup 
is expected, and not until 1932 is well 
advanced is it generally believed that the 
situation will show much change; a 
few there are who forecast a more active 
market following annual stocktaking in 
January. Salesmen calling on railroad 
executives and purchasing agents report 
little likelihood of inquiries beyond those 
for replacement necessities for the re- 
mainder of this year. Farm implement 
and tractor manufacturers are reported 
to be contemplating the issue of sub- 
stantial lists as soon as the necessity for 
increased production is manifested. 
General industrial demand continues 
limited to actual needs, and rarely ex- 
ceeds inquiry for one or two units. 
Demand for used tools remains at a low 


level. 
MILWAUKEE 


With machine tool business approach- 
ing the level of early spring after the 
dreary months of summer, optimism is 
being evidenced. One manufacturer re- 
ports November the best month since 
March. Current inquiries are better 
and include many revived from earlier 
in the year, some of which have mate- 
rialized into small orders. Business 
being placed is coming from widely 
diversified sources without any industry 
showing outstanding activity. 

In spite of the more optimistic feeling 
some doubt is being expressed as to 
whether or not the current improvement 
is indicating conditions for the next few 
months. Present progress may be just 
another flurry and real progress may 
hold off until the first quarter. 
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BUSINESS 
BAROMETER 


Trends in General Busi- 


ness throughout the world 


THEODORE H. PRICE 


Editor, Commerce and Finance, New York 


The speculative markets are like the 
sea. The huge billows continue to roll 
although the winds are _ subsiding. 
Sooner or later we shall have complete 
calm against which everyone will then 
rage. Meantime, there are enough ups 
and downs as well as sufficient uncer- 
tainty to make navigation exciting. 

Aside from the trouble between China 
and Japan there is not much of striking 
interest to comment upon. Japan in- 
sists that police duty is all that she is 
attempting in China, and it must be 
admitted that the contradictory news 
dispatches do not indicate that she is 
attempting more than the protection of 
her own citizens and their property. 
The facts are exceedingly difficult to 
obtain, and it is doubtful if they will 
ever be made available. 

In continental Europe the situation 
seems to be unaffected by the attitude of 
the Oriental belligerents. The League 
of Nations talks about economic inter- 
vention but intervention is very difficult 
unless one is willing to deal with an 
army of smugglers or has a responsible 
government with which it can negotiate. 
In the present situation Japan enjoys 
the latter advantage, and to that extent 
she is better off than China. 


Things Are Looking Up 


In the United States and Canada 
things are looking up, despite further 
weakness in the securities markets and 
in some commodities. Bank clearings 
are better than they were and merchants 
in nearly all lines seem to be more 
cheerful. The financial depression in 
Great Britain has caused a further de- 
cline in sterling. Its stabilization has 
not yet been suggested by anyone in 
high authority, and it looks as if the 
British were content that it should go 
lower, at least for the present. 

In the United States the outflow of 
gold seems to have been checked, and 
the movement of the yellow metal seems 
to have been reversed, even “earmark- 
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ings” for foreign account being on the 
decline. 

Public opinion seems to approve of 
President Hoover’s proposal that twelve 
Home Loan Banks should be established, 
one in each Federal Reserve District. 
There are, however, some old-fashioned 
financiers who advise against it upon 
the ground that we are getting too many 


banks. As pointed out last week we 
have twelve Federal Reserve Banks; 
twelve Federal Land Banks; twelve 


Joint Stock Land Banks; twelve Na- 
tional Credit Corporations, and the 
twelve Home Loan Banks now recom- 
mended by President Hoover. This 
would make a total of sixty major banks 
that woyld be conducted under govern- 
ment supervision. 

There is no use crossing bridges until 
we come to them, but there is a doubt 
whether Congress will be willing to go 
any further in creating credit institu- 
tions that will be under government 
supervision or management. 


Optimism Recommended 


Meantime, optimism is recommended 
to all those who wait upon current de- 
velopments. Merchants in many lines 
say that their business is now running 
ahead of 1930; people are more cheerful, 
and throughout the west there seems to 
be a better feeling than for some time. 
It is difficult to understand this, as wheat 
that is now selling at sixty or seventy 
cents might have been sold for a much 
higher price a few weeks ago, and re- 
joicing over what might have been is 
something of a novelty in America. If 
it becomes a national practice, we will 
be the happiest nation in the world. 

Railroad earnings continue to show a 
sharp decrease from a year ago, while 
the carriers’ bond defaults have in- 
creased. Car loadings last week showed 
more than the seasonal decline, but load- 
ings during October this year made a 
materially better comparison with the 
corresponding period of 1930 than was 
registered in the preceding month. 

Presidents of the major roads in East- 
ern territory have delayed posting 
notices of intention to abrogate contracts 
with their employees in the hope that 
the 1,500 general chairmen representing 
all of organized labor will modify the 
stand of the Railway Labor Executives’ 
Association against the acceptance of 
voluntary wage cuts when they meet in 
Chicago on Dec. 8. There seems to be 
some prospect that the railroad execu- 
tives and the men will reach an agree- 
ment that will be mutually satisfactory. 
At all events the spirit of conciliation is 
in the air, and many are confident that 
it will soon be given practical effect. 

Steel ingot production has fallen back 
to about 29 per cent from 30 to 31 in 
each of the preceding three weeks. 
While sentiment is better, little actual 


improvement is anticipated until the 
first quarter of next year. Automobile 
output during the current year will prob- 
ably prove to have been the lowest in 
a decade, but signs of improvement are 
appearing and many predict an upturn 
in general business as soon as the motor 
industry embarks upon 1932 production. 

Most commodities are a shade lower 
than they were, but they seem to run 
into a buffer whenever previous lows 
are touched, and the indications continue 
to favor those who maintain that essen- 
tials are at or near the bottom. 
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Some slackening of the rate of 
bank credit contraction, slowing 
up of currency, expansion and 
bank suspensions, strengthening of 
the dollar and mark exchanges, 
accelerated action on German 
reparations and debt problems by 
the creditor powers may be counted 
as condiments for the rather thin 
Thanksgiving turkey offered in this 
week’s news ... All these things 
offer some promise that the period 
of acute financial disturbance which 
has complicated the depression will 
not be unduly prolonged and may 
be definitely past by Spring .. . 
The postponement of railroad wage 
adjustments, pressure of tax sell- 
ing poor corporation § earnings 
reports have provided an unpalat- 
able giblet sauce for the security 
markets, but they are standing their 
disappointments so far fairly well, 
and commodity markets continue 
steady despite the dampening of 
their earlier inflationary enthus- 
Meanwhile most mea- 


iasm 

sures of industrial and trade activ- 
ity indicate nothing more than 
stabilization at prevailing low 


levels as business prepares to dig 
in for the winter and watch the 
coming congressional carnival of 
political winter-sports in Washing- 
ton... Steel and motors appear 
most hopeful of keeping some of 
the home fires burning in anticipa- 
tion of Spring improvement, and 
there is no doubt that sentimental 
expectation of a fresh start after 
the turn of the year has strength- 
ened in many lines of business 
... There is nothing demonstrably 
unreasonable in this, despite the 
obvious obstacles to be overcome, 
or the apparently unanswerable 
economic oracles who can always 
prove by precedent that everything 
that happens is impossible. 


© The Business Week 
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Material Trends 
and Priees.... 


Mill prices continue steady in the principal steel materials, 
while shading persists in warehouse transactions. The slight im- 
provement noted in hot-rolled bar demand is offset by the spotty 
condition of business in cold-finished bars. Large orders are 
lacking in structurals and plates but galvanized sheets are by far 
the most sluggish item on the list. Municipalities now are buy- 
ing substantial quantities of angles, bolts, nuts and rivets. Job- 
bers have been able, lately, to obtain concessions from the manu- 
facturers, as great as 10 per cent below quoted levels on bolts 





and nuts. 


(All prices as of Nov. 27, 1931) 





IRON AND STEEL 





Pig Iron — Current Mo. Ago Yr. Ago 
Birmingham, No. 2, pete per 
gross ton.. ; $11.00 S$1I@$i2 $14.00 
Buffalo, No. 2 Paty. per gross 
Sls <3 nas ; 15.00 17.00 15.25 
Heavy Melting Steel Scrap — 
Pittsburgh consuming point, sae 
1, per gross ton.. . ; 10.00 10.00 12.75 
Furnace Coke — Coenadindiie. per 
net ton. ‘ 2.35 2.40 2.50 
Foundry Gehe« —_ - Connellsville per 
net ton. 3.25 3.25 3.50 
Steel Shages - _- - Pittsburgh, base 
per 100 Ib.. 1.66 1.60 1.60 


Iron Machinery Castings — Cost in cents per Ib. of 100 fly- 
wheels, 6-in. face x 24-in. dia., hub not cored, good quality gray 
iron, weight, 275 Ib.: 


Chicago.. .4.624 Cleveland......4.50 New York... ..4.75 
Cincinnati. ..4.35  Detroit....... .4.00 
s 
Steel Sheets — Prices in cents per lb., del. from warehouse 


stock (except at Pittsburgh) in lots of 40i to 999 Ib., ordered and 
released for shipment at one time: 


Clever New 

Pitts. Mill Chicago _land York 

Blue annealed, No. 10...... 1.85 3.20 3.00 3.40 

Black sheets, No. 24....... 2.40 3.55 3.60 3.50 

Galvanized, No. 24......... 2.90 4.10 4.00 4.00 
a 


Seamless Steel Tubing — Cold-drawn mechanical tubing, 
round, .10 to .30 carbon, in lots of less than 100 ft. or 100 Ib., net, 
at N. Y. warehouse: 











—Thickness— Outside Dia. in Inches——— 
of Wall a i i i I lt 1} 
Inches B.w.g. - Price per Foot 
. 035 20 $0.15 $0.16 $0.17 $0.18 $0.19 $0.21 $0.23 
e 
Shapes, Plates, Bars, Etc. — Warehouse base prices in cents 


per |b., del. in lots of 401 to 999 Ib., ordered and released for 


shipment at one time: 
New York Cleveland Chicago 


Bands. . 3.40 3.00 2.95 
Bars, soft steel. 3.10 2.75 2.75 
Cold fin., flat or ‘square. . 3.90 3.60 3.60 
Cold fin., round or hexagon... 3.40 3.10 3.10 
Cold rolled SR yo t aide gack a 6.00 5.50 
CES 5.00 5.00 
SRE neins on 40 02 enohenan enn 3.75 3.65 3.50 
I oo us <a gre is os aowiietinn cade <a 4.00 4.00 
ee es. saa seca neice oar ees a 2.95 3.00 

ring steel. ciate jeer: San 4.00 4.00 
Spr plates.. 3.10 2.95 3.00 


Stainless Steel — ee bars, base, wenn. | 0.12 ne 
cent carbon, cents per lb.: on 


Chromium Cheten 
15% and under.. . 19.00 PS ees 
15 to 18%.... siawan ae 23 to 30%... .. 28.00 
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Bolts and Nuts—Discount from list, f.o.b. mills, Birmingham, 
Chicago, Cleveland and somata on bolts oame tire and stove), 
nuts, and lag screws, milllots............ T Re ee 10% 


NON-FERROUS METALS 








Prices following are in cents per Ib. for mill shipments in carlots: 


Aluminum ingots 99%, N. Y.. 23.30 
Copper, electrolytic, Conn. . 6.50 
Copper wire, base, sangree and Cleveland. 9.373 
Copper wire, base, N Rae 9.25 
Lead, pigs, E. St. Louis. . 3.65 
Tin, Straits, igs, spot, N. Y.. 22.873 
Zinc, slabs, E. St. Louis. 3.15 


Prices iitoulen are in cents per lb., hee, N 'Y,, Chi. and Cleve.: 


Brass rods, high. . cadaihe's + % Saal de ova haw ch uk Gs aes. 
Brass sheets, iia Abie hcGvet ik co tek ok dc abdcin os 13.00 
0 a er Sn eee 
SN cates 66. ence 8s 60 0.60 ctineness 13.624 
Copper sheets. . 16.124 
| Copper tubing.. 15.624 


Prices ificding © are in cents per thi ‘del. den N. 'Y. ‘wasthousn 


Babbitt, anti-friction, general service. 28.50 
Babbitt, com’l, intermediate oe. 34.25 
Babbitt, genuine, ae .. 43.00 
Solder, bar.. 18.25 


Prices Stvcden | are in cents per ‘Ib., poy Nasties, W. Va.: 


Monel metal rods, hot rolled. 35.00 
Monel metal sheets, full finished.. 42.00 
Monel metal tubin soeenreas -. 65.00 
Nickel rods, hot rolled. 45.00 
Nickel sheets, full finished. = scala vibe nieces a 
Nickel tubing, seamless..... Ea AA ORE 


6 
Scrap Non-Ferrous Metals — Dealers’ purchasing prices in 
cents per lb., f.o.b. cars: 


New York Cleveland Chicago 
Heavy yellow brass. . 2.50 2.25 2.2 
Light brass... 2.00 1.75 1.75 
No. | rod-brass turnings. 2.75 2.50 2.25 
Heavy aae.. 5.00 4.00 3.75 
Light copper. . 4.00 3.50 3.25 





SHOP SUPPLIES 





(Prices at warehouse) New York Cleveland Chicago 
Abrasive disks, aluminum oxide 

No. 50 grain, cloth, 6-in. dia., 

X weight, per 100.......... $4.37 $4.59 $4.59 
Belting, leather, heavy... .. 30-10% 40% 40% 
Belting, rubber, trans., Grade | 60-10-10% 60-10% 60% 


Lumber — Per M ft., b.m., 
Crating — Southern pine: 


12-16 ft. lengths, delivered, N. Y.: 


See ere ere. Saree tebde..........5..-. Be 
Skids—Spruce: 
2x4-in. ..$37.00 3x4in..$40.00 4x6-in..$42.00 6x6-in ..$50.00 


oe ere Lewy 


“ 


= 


¢ 


Price Movements Week by Week 


Average Price of Raw Metals: Pig Iron, os od ee Copper, Tin, 
Lead, Zino—American Machin 
Seventy- Four Commodities cee ae ‘innate 
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Machine Tool Builders Name 
New General Manager 


Boyp FisHer of the Irving Trust Co., 
New York, N. Y., has been named gen- 
eral manager of the National Machine 
Tool Builders Association. He suc- 
ceeds Ernest F. DuBrut, whose resig- 
nation after 10 years as general man- 
ager was announced last week in 
American Machinist. Mr. Fisher was 
selected at a meeting of the nine direc- 
tors of the association in Cincinnati 
following Mr. DuBrul’s resignation 
Nov. 16, and will take office Dec. 15. 
Headquarters of the association will re- 
main at 1415 Enquirer Bldg., Cincin- 
nati, according to Mr. Fisher; the same 
staff will continue, headed by Mrs. 
Selbert, present secretary, who has an 
engineering degree won at the Uni- 
versity of Cincinnati after 14 years of 
night study. After a short period at the 
office, Mr. Fisher will spend approxi- 
mately half his time traveling and con- 
tacting members. 

Mr. Fisher, who is 45, has been con- 
nected with the Irving Trust Co. for the 
past two years in the Receivership Di- 
vision, where he was in charge of 
methods and procedure. He holds a 
bachelor of arts degree from Harvard 
College, and had two years of advanced 
shop work at the Cass Technical High 
School in Detroit. He has also made 
an intensive study of engineering and 
management to enable him to conduct 
efficiency work and to teach organiza- 
tion and management. He organized, 
during the World War, 17 courses in 
personnel work, management, labor eco- 
nomics and statistics. He was at one 
time executive manager of the Efficiency 
Society, New York, and later organized 
the Detroit Executives’ Club, affiliated 
with the Detroit Board of Commerce, 
which he began with men from six 
plants and developed into an “adult 
education” club for 500 executives from 
40 factories. While in Detroit, he or- 
ganized and conducted a number of 
courses for purchasing agents, cost ac- 
countants, and other management func- 
tions. At the outbreak of the War 
he entered the service, with his staff, as 
a management instructor. He was also 
at one time personnel director for the 
Aluminum Castings Co., and later super- 
visor of personnel in the sixteen plants 
of Lockwood, Greene & Co., Boston. 
He is also the author of several books 
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on personnel work, a number of indus- 
trial articles for technical magazines, 
and several technical manuals, includ- 
ing those on the chemistry of coal, fuel 
engineering, and procedure for receiver- 
ship custodians. 


Steel Founder’s Reports 
Show Further Decline 


Reports of members of the Steel 
Founders’ Society of America, for Octo- 
ber/November, show a further decline 
in operation, the number of plants oper- 
ating below 50 per cent of capacity in- 
creasing from 89.3 per cent to 92.8 and 
no plants showing operations over 79 
per cent; 16.7 per cent of the plants 
showed an increase in inquiries, 33.3 per 
cent a decrease and 50 per cent reported 
inquiries as holding steady; 47.2 per 
cent of the companies indicated a fair 
business outlook while 52.8 per cent 
indicated a poor one. 


No Profit Recovery 
On Wartime Contracts 


Holding that contracts taken over by 
the Government as a wartime emergency 
became in effect public contracts, the 
U. S. Supreme Court ruled Nov. 23 that 
the DeLaval Steam Turbine Co. may 
not recover anticipated profits as a re- 
sult of the cancellation of such con- 


tracts. The company had already re 
covered for its actual costs and expendi- 
tures over the cash payments received, 
damages for extraordinary expenses re- 
sulting from work stoppage, and inci- 
dental expenses and rental incidental to 
the storing of materials following can- 
cellation of the order. The sole ques- 
tion was whether or not the company 
was entitled to receive compensation 
for anticipated profits. The ruling states 
that seizure by the Government of a 
contract brings about a substitution of 
purchasers—making the contract en- 
forceable as though it were made origi 
nally with the Government. 


Machinery at 
British Industries Fair 


A representative collection of ma- 
chinery will be one of the features of 
the British Industries Fair, to be held 
at Castle Bromwich, Birmingham, Eng- 
land, from Feb. 22 to March 4, 1932. 
Many leadfng British firms will show 
machinery in operation. Improvements 
will be seen in hydraulic presses, trans- 
port equipment including elevators, 
overhead conveyors and trucks, foundry 
equipment including furnaces and a wide 
variety of oil-fired furnaces. The Bir- 
mingham exhibit actually will cover 
every heavy mechanical field from elec- 
tric equipment for the home to exca- 
vators, crushers, road rollers and hy- 
draulic presses. The exhibition of the 
“light industries” division will be held 
in London simultaneously. The British 
Industries Fair was begun in 1926, the 
last fair in February, 1931, attracting 
329,673 visitors, as against 316,116 in 
1930. 


Auto Shows Will 
Display Refinements 


Principal changes in the cars to be 
exhibited at the forthcoming auto shows 
seem to be largely refinements. Auto- 
matic devices for clutch control, new 
ideas in “vibrationless” engine mount- 
ings, seat adjustment of shock absorbers, 
possibly increased wheelbases (particu- 
larly on low-priced cars), better stream- 
lining, wider bodies, lowered center of 
gravity, automatic starting, and larger 
tire sections are probable examples. 


Next Leipzig Fair 


The next Leipzig Trade Fair is to be 
held March 6 to 12, with some 9,000 of 
the newest industrial products of twenty- 
five countries on display. In an effort 
to stimulate American trade and to get 
American buyers to attend, the Fair 
management is offering free transpor- 
tation to those who buy a given amount 
there. Further information can be ob- 
tained from the Leipzig Trade Fair, 
Inc., 10 East 40th St., New York, N. Y. 


870g 





New Soviet Industrial Plans 
Rush Tool Plant Construction 


By Our BERLIN CORRESPONDENT 


Russia to-day occupies second place 
in world production of tractors. The 
Stalingrad tractor plant alone is pro- 
ducing about 100 daily. While up to 
now the Ford plant at Cork (Ireland) 
took second place with 17,000 machines 
a year, Russia with 13,400 tractors third, 
and Germany with less than 13,000 ma- 
chines fourth, the two Russian plants 
at Leningrad and Stalingrad alone pro- 
duced more than 14,000 tractors in the 
first six months of 1931. The monthly 
production at present amounts to 3,500. 
Russia’s five-year plan provides for an 
increase of tractor hp. of from 950,000 
in 1930 to 2,057,000 in 1931. This 
means that the use of mechanical trac- 
tion compared to that of animal power 
will be raised from 9.1 to 21 per cent. 
Even though these tractors are con- 
sidered inferior in quality and efficiency 
to American, German and Irish makes, 
and wear out much more quickly, the 
energy and consequence with which the 
Soviets have built up their production 
in such a short time is admirable. As 
with all other articles, Russia is also 
endeavoring to introduce itself in the 
agricultural machinery export market. 
For instance, sales offices for Russian 
agricultural implements have been estab- 
lished in border states such as Latvia, 
and these tend to acquire all available 
business. For example: The Fordson 
tractor, priced at $1,000 in Europe, is 
sold in Latvia at $900, with more con- 
venient terms. Threshing machines 
from the Elizawetgrad plant, formerly 
the English Ellworthy works, cost $300, 
as compared to $700 for a similar ma- 
chine built by the International Har- 
vester Co. Similar differences in price 
exist on mowers, cultivators, grain 
sorters, horse rakes, textile raw-material 
handling machinery (hemp- and flax- 
dressing machines), etc. 

Wherever the Soviets see sales pos- 
sibilities, they get the business, if neces- 
sary through price cutting. In this way 
the transfer of American, English and 
German engineers to Russia, and the 
equipment of Russian plants begins to 
make itself noticeable. It remains to 
be seen whether the passing of plans 
and production methods to Russia will 
not soon cause these countries enormous 
damage. 

The superior economic council in- 
tends to erect a new electro-technical 
plant in the Ural, with a staff of 120,- 
000, and the construction of a power 
plant “Angarsstroj” in Siberia, the ca- 
pacity of which will be 44 times that of 
the well-known “Djenoprosstroj” power 
plant. Although the execution of such 
ideas does not always live up to the 
plan, Russian progress up to now clearly 
shows that they will slowly but surely 
reach their aim. Above all, the plan is 
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set up in such a way as to be able to 
be changed in case of necessity. As, 
for instance, some industries could not 
be supplied with sufficient building ma- 
terials, the Russian leading instances 
have drawn up a list of “urgent,” “very 
urgent,” and “particularly urgent” build- 
ing plans. 

Of the construction executed by the 
associated tool machine and tool indus- 
tries “Ssojus-Sstankoinstrument” (now 
divided into two associations for tool 
machines, and for tools and grinding 
materials) the completion of the first 
central foundry in Moscow (Zentrolit 
No. 1), begun in April, is mentioned as 
being specially urgent, and its termina- 
tion possible the end of the year. Work 
on the tool machine plant of Moscow, 
and Nijni Novgorod, as well as on the 
tool plant at Moscow “Fraser” is to be 
speeded up as much as possible, as the 
inauguration of all these is to take 
place during the first months of 1932, 
while all work on the second central 
foundry at Moscow (Zentrolit No. 2), 
on the tool factories of Moscow “Kalibr” 
and of Sverdlovsk, and the tool machine 
plant of Charkow are to be postponed. 

The association of automobile and 
tractor industries “Wato” intends to 
begin operating the tractor plant in 
Charkow, the automobile plant in Nijni 
Novgorod, the ball bearing factory 
“Charikopodjipniksstroj” in Moscow, 
and the steel goods plant at Leningrad 
the end of this year, while the extension 
of the special steel plant “Krassnij 
Oktjabrij” in Stalingrad to a yearly pro- 
duction of 400,000 tons is planned for 
the same period, the main extension of 
the truck plant “Amo” in Moscow hav- 
ing been carried out already. On the 
other hand, the erection of the tractor 
plant at Tjeljabinsk, and of the recently 
started motor plant at Ufa and car- 
buretor plant at Ssamara is left for a 
later date. 

Similar conditions prevail as regards 
turbine and railroad coach construction, 
etc. Quite a number of urgent projects 
are being completed with particular 
hurry, others being set back for ter- 
mination at some later time when suffi- 
cient building materials can be obtained. 


Machined Finishes 
Committee Appointed 


A request for the establishment of 
national standards for the quality of 
finishes on machined surfaces has been 
submitted to the A.S.A. by the A.S.M.E., 
as reported previously in American 
Machinist. The A.S.A. has appointed 
the following special committee to con- 
sider the request and to lay its recom- 





mendations before the A.S.A. Stand- 
ards Council: May. WiLit1am B. Har- 
picc, U. S. War Department (chair- 


man); Frank R. Henry, Grinding 
Wheel Manufacturers’ Association of 
the U. S. and Canada; F. O. HoacLanp, 
National Machine Tool Builders’ Asso- 
ciatisn; C. B. L—EPace, American Soci- 
ety of Mechanical Engineers; and C. B. 
VEAL, Society of Automotive Engineers. 

The establishment of a basis of meas- 
urement for the quality of finish of ma- 
chine surfaces would make it possible to 
classify different machine finishes, to 
compare them, and to designate them on 
shop drawings and in specifications by a 
standard number, symbol, or term. The 
need for some kind of classification has 
been particularly felt in the last few 
years by the manufacturers and users 
of grinding equipment. Quality desig- 
nations, such as “rough,” “commercial,” 
“smooth,” “fine,” “mirror,” “extra,” 
“ultra,” have been adopted by individual 
companies, but such terms are likely to 
have a different meaning in each organ- 
ization. Moreover, in so far as they 
are not tied down to measurable prop- 
erties, they can be interpreted only by 
means of samples. Sets of such samples, 
also of finishes other than those which 
are ground, are actually used by sev- 
eral firms as a guide for their engineer- 
ing, production, and other departments. 

Quality of surface is, among other 
things, a major factor in the fitting to- 
gether of parts. This applies in the 
first place to clearance fits—such as the 
fits between a shaft and its bearing— 
where surface quality influences the 
wear of the parts. The modern tend- 
ency is to give cylindrical parts which 
have to function under exacting condi- 
tions a good quality of surface finish 
before assembly, instead of following the 
old practice of letting them obtain such 
finish during a “running-in” period of 
the assembled machine. Surface quality 
also determines the maximum resistance 
which parts with a tigh fit will offer to 
an effort to separate them. Further- 
more, quality of finish is a matter to be 
considered in many cases where no 
problem of fit is involved, but where 
a certain appearance of the manufac- 
tured product is required. The prob- 
lem applies to surfaces of all kinds— 
cylindrical, flat, or otherwise—and to 
the different kinds of machine finishes 
used in manufacturing practice. It also 
applies to finishes obtained by processes 
not involving the removal of metal; such 
as cold rolling or drawing, press- 
finishing, etc. 

If the A.S.A. Standards Council, upon 
recommendation of the special commit- 
tee, decides that work on the project 
shall be started, the sponsor or sponsors 
will organize a sectional committee con- 
sisting of representatives of all major 
groups having an interest in the project. 

A proposed standard covering Sym- 
bols for Mechanics, Structural Engi- 
neering, and Testing Materials (Z10a) 
has been submitted to the A.S.A. for 
approval as American Standard by the 
sectional committee on Scientific and 
Engineering Symbols and Abbreviations. 
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Industrial Returns 


Income tax returns for 1930 were 
submitted by 19,998 corporations en- 
gaged in the manufacture of metal and 
metal products. Of that total 7,929 had 
a gross income of $10,553,209,446. The 
net income of those corporations 
totalled $811,163,168. A total of 11,364 
companies had gross incomes of $3,943,- 
808,576, but incurred deficits amounting 
to $350,792,836. 


Reading Plans to Spend 
$4,000,000 This Winter 


Immediate expenditure of more than 
$4,000,000 for equipment and construc- 
tion work has been announced by 
AcNnew T. Dice, president of the Read- 
ing Railroad. The placing of contracts, 
he said, will provide employment for 
several thousand men during the winter. 

“The board of directors has author- 
ized immediate extension of the suburban 


electrification program from Philadel- 
phia to Norristown, Pa., a distance of 
seventeen miles,” Mr. Dice said: “the 
construction of thirty multiple-unit elec- 
tric passenger coaches and twenty pas- 
senger coach trailers, the erection of a 
new pier at Port Richmond, Philadel- 
phia, and extensive locomotive rebuild- 
ing at Reading, Pa.” 


Soviet Automobile Plant 
Starts Production Jan. 1 


The Soviet Union’s $154,000,000 auto- 
mobile plant, which took eighteen months 
to complete, will start production on 
January 1, 1932. The main buildings 
of the plant, which is described as the 
largest in the world, with the exception 
of the Ford factory, were completed 
early this month. The plant has an an- 
nual production program of 70,000 
trucks of the Ford Model AA type and 
50,000 passenger cars, Model A. 


French Metal-Working Industry 
Shows Decided Decline 


By Our Paris Correspondent 


The English market, by reason of 
depreciated sterling, has become virtu- 
ally closed to French exports, while on 
the contrary, a buyers’ market may be 
expected to supplant in no small meas- 
ure those of the United States and Ger- 
many. Theoretically it is just that; 
whether it will so work out is more than 
problematic. In any case most French 
manufacturing lines foresee their best 
bid in the home market, catering there- 
fore less to luxury goods than to those 
of wider consumption by the masses. 
This is a complete reversion of tradi- 
tional French policy. 

There has been a notable banking 
unrest observed in many centers—Paris, 
the Lyons district and in the north and 
east. That the metal industries them- 
selves have been handed on the losses 
is not so clear. They have met with a 
certain handicap affecting present and 
future operations from a general slow- 
ing down in production, depletion of 
stocks and steadily rising tide of un- 
employment. 

The metal industries of northern 
France, in particular those dealing with 
rolling stock and prime movers, are 
feeling grave repercussions; next being, 
perhaps, the motor car industry, where 
the touring or pleasure car industry is 
by no means proportionately benefiting 
from the progression apparent in the 
commercial vehicle trade. The latter 
seems to line up as the next big develop- 
ment in French industry. Already they 
number one-third of the entire motor 
road vehicle registration—some three 
hundred odd thousand, but a large pro- 
portion of these in private hands are 
merely old and crocky pleasure cars 
transformed as a makeshift. 

A curiously opposed argument against 
the justification of present conditions is 
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found in the oft-used barometer of pros- 
perity—electric current consumption. 
This at the moment gives a false indi- 
cation with respect to manufacturing 
France. The first eight months of the 
present year invariably showed increases 
over the same months of 1930. 

The matter of a revised form of Ger- 
man reparations, or rather imports from 
Germany credited directly to reparations 
account, comes again to the surface. It 
may affect the metal trades even more 
than it has in the past if President 
Hoover’s moratorium idea is brought 
into effect for another year. 

Matters are at dead-lock for the mo- 
ment, but all French industry is follow- 
ing the conversations between Paris and 
Berlin closely for fear that one or an- 
other branch may be singled out for 
martyrdom. In any case the French 
government itself still seems disposed to 
demand that reparations accounts, what- 
ever the commodities involved, shall be 
unconditional and free from any further 
moratorium. 

Six months’ imports of German metal- 
working machinery have amounted to 
90 million francs, while in 1930 they 
reached the figure of 110 million francs. 
Tonnage somewhat increased, pointing 
to price reductions. Exports from Ger- 
many to Soviet Russia were double. 

The edge of the automobile industry 
has been dulled by the uncertainties of 
absorption of production by the con- 
sumer in the perhaps too much feared 
crisis of economy to come. Locomotive 
and rolling-stock industries are stag- 
nant before the ambiguities of the mo- 
ment and so far as export trade, or that 
of the colonies, is concerned will have 
to face a possible 20 per cent undercut 
by British makers in consequence of the 
fall in sterling. 


Aviation trades are looking forward 
to orders from the army and navy estab- 
lishments, but aviation engines already 
stocked by the government are believed 
to curtail prospects of any immediate or 
considerable activity in this branch. A 
big effort is being made by manufac- 
turers of agricultural implements and 
general tool and machine equipment for 
the French colonies, which are progress- 
ing economically and industrially as are 
the colonies of no other nation. The 
work, however, is mostly to do, as yet 
having gotten hardly into its stride. 

Drilling and boring machinery in 
minor low-priced units from England 
are already cutting into competitive 
lines of French manufacture, as well as 
imports of the like from other countries 
by reason of the far-fallen pound. 
Precision tools are finding some demand, 
believed to be merely the meeting of 
current need for requirement rather than 
any general demand. 

Heavy machine tool and machinery 
needs are at a low level. Most French 
makers and importers recognize the 
necessity for further educational cam- 
paigns before any real market will exist 
for reequipment in tools of higher eff- 
ciency output. The cost price of such 
production goods is bound to be the 
prime factor for long to come, above 
all with the real or fancied potentialities 
of British and German makers in the 


offing. 
Foreign trade balances are still a 
thorn in the side of French national 


economy and are gradually creeping 
higher and higher in the red-ink column. 

The three-quarter year period shows 
a falling off in value of imports of 
“materials necessary for industry” of 
7,096,046,000 francs, as compared with 
nine months of 1930. Exports of “man 
ufactured goods” fell in value 5,826,190,- 
000 francs. The generally ruling low 
priced scale, by no means of juggling, 
can be made to account for this. In 
tonnage the respective recessions were 
4,026,963 and 683,000. 

In spite of the competitively increas- 
ing difficulties in foreign markets there 
is a strong current of French opinion to 
the effect that the country’s enormously 
increased pro-war production capacities 
can only find full employ by playing 
French customs concessions against 
those offered by other nations in order 
to share these markets. 

Increased production alone is looked 
for to allay winter unemployment which 
is already, though tardily, seen as pre- 
senting all the critical elements which 
have depressed other industrial coun- 
tries. One observer states that it is 
“speedily bound to assert itself at an 
increasing rapid rate.” Figures are mo- 
mentarily futile but it is believed that 
there are 100,000 unemployed in the 
Paris district alone. One mid-France 
district with 31,728 unemployed notes 
8.347 in the fabricating metal trades. 
In the Ardennes there, are 400 out in 
the railway rolling stock industry; an- 
other in North France has turned off 
250, including many high-waged tech- 
nicians. The situation in the shipbuild- 
ing sector of the Loire is reported as 
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“difficult”; the Creusot engineering 
plant in Mid-France is turning off 
workers; in the Seine and Oise oppor- 
tunities for employment are becoming 
scarcer; the same applies to the Belfort 
district. 

A large majority of the metal workers 
of the Haut-Rhin are working a short 
week. A five-day week has been put 
into effect in the metal trades of the 
Bourges district. In the Saare, gov- 
erned under the tutelage of the League 
of Nations, but contributary to France, 
in an industrial sense, unemployment 
has increased from 7,700 a year ago to 
22,400. 


BUSINESS ITEMS 


The General Electric Co., Schenec- 
tady, N. Y., held its fourth annual “open 
house” Nov. 21 at Schenectady. More 
than 7,500 visitors went through the 
plant. Several buildings devoted to the 
manufacture of large equipment were 
open for inspection. There were also 
displays and demonstrations of home 
appliances manufactured by the company 
and various laboratory and vacuum tube 
exhibits. Most popular was Building 
60, one of the largest machine shops 
in the world. This department is de- 
voted to the making and assembling of 
steam turbo-generators of the largest 
capacities and includes 44 overhead 
cranes and more than 900 motor-driven 
machine tools. 


Automatic Air Conditioners, Ltd., 
has been incorporated by Gerorce D. 
MacKInnon, president of the Mac- 
Kinnon Steel Corp., Ltd., Sherbrooke, 
Que., to manufacture and handle in 
Canada the products of Lewis Air 
Conditioners, Inc., Minneapolis. Mr. 
MacKinnon is at present sole owner of 
the company and has control of all 
Canadian patents, manufacturing and 
selling rights. 


The General Grinder Corp., Milwau- 
ee, Wis., has changed its name to Gen- 
eral Hardware Corp., and doubled its 
original authorized capital of $50,000. 
According to Van B. Hooper, presi- 
dent, the corporation, which originally 
manufactured tool grinders, has entered 
the bench vise field also, adding house- 
hold tool grinders, power grinders and 
a mechanical fruit juice extractor. 


The Smith Welding Equipment Corp. 
and the Commercial Gas Co., Minne- 
apolis, Minn., have just completed an 
expansion program at the plant at 2633 
Fourth St., S. E., involving an ex- 
penditure of more than $50,000. The 
company manufactures welding equip- 
ment and gas supplies. Included in the 
new equipment is a large liquid air 
compressor and a liquefying column, the 
first of its type constructed in this 
country. : 

The Detroit Wire Die Co. has estab- 
lished a manufacturing branch at Mc- 
Keesport, Pa., located on the property 
of the Firth-Sterling Steel Co., for 
whom they make drawing and extension 
dies with nibs of Firthaloy sintered 
carbide. 
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The East End Foundry, Fort Dodge, 
lowa, operated by SHurs CONKLIN, has 
purchased all of the property of the 
Iowa Foundry & Mfg. Co., manufac- 
turers of concrete machinery, including 
a machine shop, foundry and boiler shop, 
and will continue to operate. The ma- 
chine shop, however, has gone to 
CuarLes De Groote and Guy STONER 
to operate under the name of the Iowa 
Machinery & Welding Co. 


The Frank Foundries Corp., foundry 
and machine work, is to erect a $10,000 
one-story fireproof building 51x91 ft. at 
1739 West Second St., Davenport, Iowa. 
The structure will house a pattern vault 
and machine shop, and will replace a 
unit of the Davenport, Iowa, plant 
with equipment to be transferred to the 
new building when completed. 


American Cleaning Machinery Corp., 
has been incorporated at Indianapolis, 
Ind., with a capital stock of 250 shares 
having a par value of $100 each and 
750 shares having no par value, to 
manufacture cleaning machinery. The 
first board of directors is composed of 
Jesse L. Baucu, Bertran G. Hewitt 
and Frep R. FisHerk. 


The Truscon Steel Co., Youngstown, 
Ohio, has taken over the Berger Mig. 
Co. Building Products Division, Can- 
ton, Ohio, and will continue to operate 
it as Berger Building Products Division 
of the Truscon Steel Co., continuing 
with Berger’s present policies and re- 
taining on the staff the present selling 
organization. 


The Wilcox Water Tube Boiler Co. 
has been organized by the Wm. Bros. 
Boiler & Manufacturing Co., Minne- 
apolis, Minn. J. C. Witcox is presi- 
dent. The company will manufacture a 
new type of hot water boiler for heating 
plant installation. 


The C. H. Will Motors Corp., 60 
Eleventh Ave., N. E., Minneapolis, 
Minn., manufacturer of buses and 
trucks, has changed its name to the 
Greyhound Motors & Supply Co. C. H. 
WILL remains president. 


The Marion (Ohio) Steam Shovel 
Co. has appointed the Canadian Equip- 
ment Co., Ltd., 1111 Beaver Hall Hill, 
Montreal, as general sales agent for all 
of Canada east of Fort William, Ont., 


' The Electric Refractories Corp., Buf- 
falo, N. Y., has changed its name to the 
Electro Refractories & Alloys Corp. 


A new addition is being completed 
for the Waterloo Foundry Co., ANDREW 
FIsCHELS, owner, Waterloo, Iowa, at 
1049 Sheffield Ave. The new unit is 
42x60 ft. and replaces a structure de- 
stroyed by fire several months ago. The 
firm manufactures grey iron products. 
There is a machine shop in connection. 


PERSONALS 


Cuartes H. Norton, awarded the 
John Scott medal by Franklin Institute 
for his invention of an accurate high- 
speed grinding device, and holder of 
some 100 other inventions, observed his 





eightieth birthday Nov. 23. He has been 
retired for some years. 


W. C. Campion has been appointed 
Pacific Coast manager of the Ohio 
Power Shovel Co. and will maintain 
headquarters at 2244 First Ave. South, 
Seattle, Wash. Mr. Champion has been 
with the Clyde Iron Works of Duluth 
and with the Ohio Power Shovel Co., 
Lima, Ohio, for the past 16 years. 


Cart J. FECHHEIMER, electrical engi- 
neer, has opened an office as consultant 
in the Title Guaranty Bldg., Milwaukee. 
He will specialize on design and ther- 
mal problems, principally concerned with 
electrical machinery. 


Henry J. Harn has been elected 
vice-president and managing director 
of auxiliaries for the Sherwin Williams 
Co., Cleveland. Mr. Hain started with 
the company in 1893 as office boy. 


W. C. Heatu, formerly vice-presi- 
dent of the Fairbanks Morse Co., Mil- 
waukee, whose resignation was an- 
nounced two weeks ago in American 
Machinist, has been made vice-president 
in charge of research, engineering and 
manufacturing of the A. O. Sntith Corp., 
Milwaukee. He will correlate the re- 
search and engineering branches with 
the factory production program. 


E. E. Horrman, formerly assistant 
general sales manager of the Wico Elec- 
tric Co., has become a member of the 
New York sales staff of the Worthing- 
ton Pump & Machinery Corp., Harri- 
son, N. J. He will be assistant manager 
under the direction of C. K. Hoop, man- 
ager of New York district sales. 


A. W. Lauper, formerly general sales 
manager and vice-president of the Lyon 
Metal Products Co., Inc., has been made 
general manager of the Trindl Corpora- 
tion, Aurora, Ill. He will consolidate 
all plants of the company at Aurora. 


Frank R. PaAimer, assistant to the 
president, Carpenter Steel Co., Reading, 
Pa., spoke before the Philadelphia chap- 
ter of the A.S.S.T. Nov. 27. His sub- 
ject was “Straight Carbon Tool Steel.” 


Cuartes A. Kraus, cost consultant 
of the Newark cost group and the Gray 
Iron Institute, addressed the December 
meeting of the New Jersey Foundry- 
men’s Association Dec. 2, on “Actual 
Experiences in Cost Group Work.” 
Henry SoOKOLSKy, time study super- 
visor of B. F. Sturtevant Co., Boston, 
spoke on “Possibilities of Wage Incen- 
tives in the Foundry.” 

Dr. F. C. STANLEY, chief engineer of 
the Raybestos Division, Raybestos- 
Manhattan, Inc., Bridgeport, Conn., has 
returned from a speaking tour of the 
Pacific Coast and other Western states. 
During his tour Dr. Stanley spoke at 
a meeting of the Northern California 
Section of the S.A.E. on truck and 
tractor brake problems and on free 
wheeling and its influence on brake per- 
formance. 

Joun J. SumMerssy, Jr., formerly in 
charge of Holyoke Works sales for the 
Worthington Pump & Machinery Corp., 
Harrison, N. J., has been made Worth- 
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ington assistant general sales manager, 
in charge of resale activities. He will 
have under his direction as division 


managers G. B. Cumminc, C. F. 
Orcuste and C. A. HtrscHBerc. 
THomMAs CRUTHERS will continue as 
assistant general sales manager in 


charge of industrials, a position he has 
held since Jan. 1, 1930. C. E. Orcus te, 
who will head the contractors division, 
developed with his brother Joseph a 
small welding business into Metalweld, 
Inc., previous to his connection with 
Worthington. C. A. HirscHBERG was 


previously general sales manager for 
the American Machine & Foundry Co., 
and from 1924 until he joined Worth- 
ington last year was general sales man- 
ager of the Gilman Mfg. Co. 


OBITUARIES 





Harry T. Wickes, 70, president of 
Wickes Bros., the Wickes Boiler Co., 
the Allington & Curtis Mfg. Co., and 
interested in other companies in Sagi- 
naw, Mich., died in Pasadena, Calif., 
Nov. 20. Mr. Wickes was born Nov. 2, 
1860, at Flint, Mich., where his father 
and his uncle, in 1856, had established 
the machine shop and foundry which 
were moved to Saginaw in 1860 to be- 
come known as Wickes Brothers. Harry 
T. Wickes is considered to be largely 
responsible for the development of Sagi- 
naw from a lumbering town to an in- 
dustrial city and was well known in 
industrial circles. He was a member 
of the first board of directors of the 
Chamber of Commerce of the United 
States. Ill health forced him to retire 
from the active management of Wickes 
Brothers and the Wickes Boiler Co. 
several years ago, although he kept in 
close touch with their affairs. 

TuRNER S. ARNOLD, 49, chief engineer 
of Page-Hersey Tubes, Ltd., Welland, 
Ont., died of heart disease while at work 
in the company’s plant a week ago. He 
came to Welland in 1928 to install a 
furnace for the Page-Hersey organiza- 
tion and had been the firm’s chief engi- 
neer since that time. 

CuHaArLEs Bassince, 83, formerly sec- 
retary and treasurer of the Southern 
Pacific Railroad Co., died at Montclair, 
N. J., Nov. 26 of heart disease after an 
illness of three months. After more 
than thirty years with the Southern Pa- 
cific, making his headquarters first in 
Boston, then in New York, Mr. Bab- 
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bidge became vice-president of the New- 
port News Shipbuilding Co. He re- 
tired ten years ago. 

Rosert G. CRAWForRD, president and 
general manager of the Atlas Foundry 
Co., Detroit, died there Nov. 22 from 
pneumonia following an operation. He 
had lived in the United States since 
1902, having been foundry foreman for 
the Detroit Foundry Co., the Murphy 
Iron Works and the Atlas Foundry Co., 
previous to his appointment as super- 
intendent at the latter company in 1910. 
He had been president of the company 
since 1912. 

Joun F. Deems, 76, prominent rail- 
road man, died Nov. 24 at Burlington, 
Iowa. After serving as superintendent 
of motive power for the Burlington 
Lines Mr. Deems became general super- 
intendent of the American Locomotive 
Works, Schenectady, N. Y. He later 
became superintendent of motive power 
for the New York Central Lines, a po- 


sition he held until his retirement 
eighteen years ago. 
Joserpn Dretrricn, 58 master me- 


chanic at the Ohio Falls Iron Co., New 
Albany, Ind., for many years, died at 
his home there recently. 

Joun Wuyte GarLANp, former 
president of the Garland Corp., and 
vice-president of the Automatic Signal 
Corp., New Haven, Conn., died there 
Nov. 21. 

DonaALp Fraser, 78, a director and 
former vice-president of the Chain Belt 
Co., Milwaukee, died Nov. 20 after a 
short illness. He had been associated 
with the company since 1895, but had 
retired from active service, except for 
holding a directorship, for 13 years. 

Epwarp Hankin, 72, for 53 years 
an employee of the New York Air- 
brake Co., died of heart disease Nov. 19 
at Watertown, N. Y. 


Stuias Izant, 79, vice-president of 
the Prince & Izant Co., Inc., Cleveland, 
Ohio, and for 38 years connected with 
the Bishop & Babcock Co., Cleveland, 
previous to the forming of Prince & 
Izant 10 years ago, died in Washington, 
D. C., recently. 


DantieEL Jaconson, 74, former presi- 
dent of the shipbuilding firm of Jacob- 
son & Peterson, Inc., Brooklyn, N. Y., 
died Nov. 28 there. Mr. Jacobson was 
born in Sweden and came to this country 
when he was twenty years old. In 1895 
he organized his shipbuilding firm and 
remained at the head of it until six years 
ago, when his son Irving took over his 
work. 

O. C. Kanter, formerly general 
superintendent of the J. G. Brill Co., 
Philadelphia, has been placed in charge 
of sales in eastern Pennsylvania for the 
Meadville (Pa.) Malleable Iron Co. His 
headquarters are in the new district 
offices at 1018 Girard Trust Bldg., 
Philadelphia. 

HerMAN A. KirsercG, 50, plant super- 
intendent for the Hanson-Van Winkle 
Munning Co. electrical works in New- 
ark, N. J., died there Nov. 28 of heart 
trouble. 


Freperick H. Lent, 49, an executive 
of the International Harvester Co., died 
of heart disease, Nov. 27, at Winnetka, 
Il. 

CLareNce F, MacMurray, 77, for 
many years vice-president of the West- 
ern Cartridge Co., died of pneumonia 
Nov. 23 in New York City. He had 
been in failing health for about four 
years, and had not been active in busi- 
ness for some time. 

Water S. Marvin, 45, vice-presi- 
dent and general manager of The Metal 
Ware Corp., Two Rivers, Wis., suc- 
cumbed Nov. 22, to an infection that 
developed in a punctured lung after an 
accidental gunshot. He had been prom- 


inent in Wisconsin manufacturing 
circles for many years. 
Dr. KennetH Gorpon MATHESON, 


68, president of Drexel Institute since 
1922 and of the Georgia School of Tech- 
nology for seventeen years previously, 
died of heart disease in Bryn Mawr 
Nov. 29. 

J. W. Mruves, for many years in 
charge of foreign engineering for the 
Westinghouse Electric & Mfg. Co., and 
recently named head of engineering for 
the Canadian Westinghouse Co., Ltd., 
died in Pittsburgh Nov. 28. He had been 
connected with the company for 37 
years. 

James Row.anp, Sr., 76, who had 
been identified with the iron industry 
in Philadelphia for nearly sixty years, 
died at his home in Jenkintown, Nov. 
29, from heart disease and complications. 
Mr. Rowland took over the Kensington 


Iron Works from his father, the late 
James Row anp, and managed the com- 
pany until his retirement several years 
ago. 

Georce P. STEPHAN, who entered the 
employ of SamMuet J. Hoccson, founder 
of the Hoggson & Pettis Mfg. Co., New 
Haven, Conn., on July 1, 1875, and who 
acted as president of the company from 
1918 to the time of his death, died Nov. 
13 at New Haven. 

Georce F. Stewart, 62, consulting 
engineer for 21 years for the United 
Shoe Machinery Co., Beverly, Mass., 
died Nov. 17 at his home in Swamp- 
scott, Mass. 

ANpREW TELFER, 54, former man- 
ager of the Pittsburgh mills of the Na- 
tional Tube Co., died at his home in 
Tampa, Fla., Nov. 19. 


MEETINGS 


American Socrery or MECHANICAL 
ENGINEERS 

Annual meeting, Engineering Societies 
Bldg., New York, N. Y., Nov. 30-Dec. 5. 
Calvin W. Rice, secretary, 29 West 39th 
St., New York, N. Y. 

TAYLor Society 
Annual Meeting, Hotel Pennsylvania, 
New York City, Dec. 2-4, Dr. H. S. 
Person, managing director, 29 West 39th 
St., New York, N. Y. 

Society oy AUTOMOTIVE ENGINEERS 
Annual meeting, Book-Cadillac Hotel, 
Detroit, Mich., Jan. 25-29. John A. C. 
Warner, secretary, 29 West 39th St.. 
New York, N. Y. 
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Opportunities for 
Future Business 


Calif., Mare Island (sta. Vallejo)—-Bureau of 
Yards & Docks, Navy Dept., Washington, D. C., 
will soon receive bids for construction of a bat- 
tery overhaul shop here. Estimated cost $240,- 
000. Noted September 3. 


Calif., Stockton—Pacific Gas & Electric Co., 
245 Market St., San Francisco, completed plans 
for construction of a 1 story meter shop here. 
Estimated cost $40,000. Private plans. 


Conn., Greenwich—City voted $40,000 bonds 
for construction of a maintenance building. 
S. E. Minor & Co., Greenwich, Engrs. 


Conn., Middletown—L. Combe, 12 Main St., 
awarded contract for construction of a 1 story 
automobile service station at Main and Williams 
—_ cn cost $40,000. Noted Novem- 

r 12. 


Conn., Portland—Town, Walter Penfield, Chn. 
of Building Commission, will soon award con- 
tract for construction of a 2 story, 60 x 125 
ft. junior and senior high school including 
manual training department. Estimated cost 
$150,000. Towner & Sellew Associates, Inc., 
329 Main St., Middletown, Archts. 


Ind., Mishawaka—A. Johnson Forge & Ma- 
chine Co., 1015 East Madison St., South Bend, 
awarded contract for a 1 story, 60 x 100 ft. 
factory east of Mishawaka. Estimated cost 
$40,000. 


Ind., Peru—Chesapeake & Ohio Railway Co., 
Richmond, Va., will soon award contract for a 
1 story, 30 x 190 ft. shop and engine Somep 
here. Estimated cost $40,000. C. W. Johns, 
Richmond, Ch. Engr. 

Ia., Dubuque—Trausch Baking Co., W. 
Clemens, Secy. and Treas., 11th and Iowa Sts.. 
plans construction of a plant including garage 


and repair shop. Estimated cost $60,000. 


Ky., Louisville—Constructing Quartermaster, 
Bowman Field, awarded contract for a !2) ft. 





290 ft. hangar, including shop, etc. Riad" 
cost $100,000, 

Mass., Amherst—H. B. Ketchen, 11 East 
Pleasant St.. is receiving bids for a 1 story 
automobile service station. Estimated cost 
$40,000. C. F. Dingham, 7 Grove St., Palmer, 
Engr. 

Mass., Gardner—Tyson Bros., Woodbridge, 


N. J., are receiving bids for construction of a 
2 story factory here. Estimated cost to exceed 
$40,000. Private plans. 


Mass., Hyde Park (Boston P. O.)—Bay State 
Upholstering Co., 100 Business St., awarded 
contract for construction of a 1 story, 100 x 


165 ft. factory. Estimated cost $45,000. 
Mass., Lynn—North Shore Cutting Die Co., 
898 Broad St., awarded contract for addition 
and alterations to factory. Estimated cost 
$40,000. Noted November 19 
Mass., Norfolk—Commonwealth of Massa- 
chusetts, Dept. of Correction, plans construc- 


tion of factory No. 3 at State Prison Colony. 
Estimated cost $50,000. Architect not selected. 


Mass., Quincy (Boston P. 0.)—-New England 
Terminal Co., 46 Bates Ave., awarded contract 
for construction of an oil tank terminal includ- 
ing thirty-two storage tanks, garage, office, etc., 
in Montclair Section, Quincy side of Neponset 
River. Estimated ‘cost $2,000,000. Noted 
October 29. 


Mass., Quincy (Boston P. O.)—Standard Oil 
Co. of New York, Park Sq. Bidg., Boston, will 
receive bids about January 1 for construction 
of a garage, office building, storage tanks, etc., 


at Town River and Washington St. Estimated 
cost $1, 0 Private plans. Noted 
November 5 
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Mass., Quincy (Boston P. O.)—-Town River 
Oil Co., 36 Hill St., awarded contract for con- 
struction of a bulk oil plant on Town River. 
Estimated cost to exceed $40,000 


Mass., Reading—Ace Art Co., 12 Gould St., 
will soon award contract for a 1 and 2 story 
addition to factory. Estimated cost $40,000. 
D. J. Abrahams, 260 Tremont St., Boston, 


Archt. Noted November 19. 


Mass., Revere—Boston Port Development Co., 
W. J. MacDonald, Pres., 1 Court St., Boston, 
having preliminary plans prepared for oil stor- 
age plant including twenty-nine storage tanks, 
garage, repair shop, warehouse, etc. at Chelsea 
LS here. Estimated cost $3,000,000. Private 
plans. 


Mich., Dearborn—Ford Motor Co., Schafer 
Road, awarded contract for reconstructing, en- 
larging and modernizing blast furnace at plant. 
Estimated cost $160,000. 


Mich., Lake Linden—Calumet & Hecla Con- 
solidated Copper Co., Calumet, Mich., and 25 
Broadway, New York, N. Y., plans construc- 
tion of a research laboratory here. Estimated 
cost $100,000. Maturity indefinite. 


Mich., Wayne—Stinson Aircraft Corp., having 
plans prepared for a 1 story addition to airplane 
assembly plant on Michigan Ave. Estimated 
cost $50,000. Private plans. 


oa dJ., Elizabeth—Elizabeth Lumber Co., 

Goldberg, 1057 East Grand St., rejected bids 
4 construction of a 2 story factory on East 
Grand St. Estimated cost $40,000. Joseph 
Anderson, 251 North Broad St., Archt. Matur- 
ity probably later. Noted November 19 


N. d., Jersey City—Lafayette-Greenville Bus 
Owners Association and Greenville Bus Co., 77 
Seaview Ave., plans construction of a 2 story 
bus terminal and garage at Gates Ave. and 
Merritt St. Estimated cost $150,000. Archi- 
tect not announced. 


N. J., North Bergen—Clyde O. Epperson c/o 
North Jersey Industrial Terminal Co., 1827 
Bergen Turnpike, will receive bids about Janu- 
ary 15 for a 1 story factory on 39th St. Esti- 


mated cost $40,000. Private plans. Noted 
November 
N. Y., Brooklyn—M. H. Renken Dairy Co., 


awarded contract for a 2 
story service garage and storage building at 
Classon and Myrtle Aves. Estimated cost to 
exceed $40,000. Noted November 19. 


584 Myrtle Ave., 


N. Y., Buffalo—Buffalo, Rochester & Pitts- 
burgh Railway Co., 155 Main St. W., Rochester, 
plans construction of a shop and engine house 
here. Estimated cost $40,000. E. F. Robinson, 
Rochester, Ch. Engr. 


N. aspeth—-Maspeth Realty Associates, 
162 waileae St., Brooklyn, will build a 1 story, 
100 x 200 ft. service garage at 53rd and 
Maurice Ave. Estimated cost $50,000. Work 
will be done by separate contracts. Maturity 
later. Noted November 26 


N. New York—Superior Fireproof Door & 
Sash Co’, 1811 Carter Ave., will build a 2 story, 
50 x 100 ft. factory at Barnard and Barbour 
Sts. Estimated cost $40,000. H. Ginsberg, 205 
East 42nd St., Archt. Work will be done by 
day labor and separate contracts. Maturity 
early spring. Noted November 12. 


N. Y., Ozone Park—P. & W. Auto Co., Inc., 
86th St. and Liberty Ave., will build a 1 story, 
100 x 100 ft. garage and regair shop at 86th 
St. and 103rd Ave. Estimated cost to exceed 
$40,000. C. Goodman, 375 Fulton St., Brook- 
lyn, Archt. Noted November 12. 


N. Woodhaven—Liberty-Woodhaven Realty 
Corp.. be Ce 58 Woodhaven Blvd., Ozone Park, 
will build a 115 x 180 ft. service garage at 


Estimated cost 
Brooklyn. 
Ma- 


Rockaway Blvd. and 93rd St. 
$40,000. P. Freshman, 50 Court St., 
Work will be done by separate contracts. 
turity indefinite. 


0., Massillon—Republic Steel Corp., plans 
construction of a strip mill. Estimated cost 
$50,000. Private plans. Maturity probably 
this winter. Noted July 2. 


0., Middletown—Dept. of Public Works, Ohio- 
Hartman Blidg., Columbus, will soon aw con- 
tract for construction of a 2 story, 60 x 120 
ft. repair and service garage here. 


Tex., Austin—Board of Regents, University of 
Texas, c/o J. W. Calhoun, Comptroller, com- 
pleted plans and will receive bids about Decem- 
ber 1 for a group of buildings including engi- 
neering building, etc. Estimated total cost 
$2, 400. 000. Herbert M. Green, La Roche & 
Dahl, Ins. Bldg., Dallas, Archts. 


Tex., San Antonio—U. S. Government, War 
Dept., Washington, D. C., preparing plans for 
construction of three blacksmith shops equipped 
with necessary equipment for automobile and 
truck repairing, also eighteen stables at Camp 
Bullis, eighteen miles north of Sar Antonio. 


Va., Langley Field — Quartermaster Corps., 
Utilities Division, will receive bids until De- 
eember 15 for reconstruction of machine shop 
No. 95, destroyed by fire 


Manitowoc—Manitowoc County, A. W. 
plans construction of a ma- 
Archi- 


Wis., 
Tetzlaff, Cilk.., 
chine shop, ete. Estimated cost $40,000. 
tect not select 


Alberta, Calgary—Western Cartridge Co., Ltd., 

A. Voight, V. Pres., acquired a site and plans 
poh Ts of a factory for the manufacture 
of shells and small arms ammunition. 


Russia, Samara—Union Socialist Soviet Kus- 
sia, c/o Amtorg Trading Co., 261 5th Ave., New 
York. » ae preliminary ground work in 
progress for a carburetor and motor plant here. 
Estimated cost approximately $12,000,000. 
Owner will build by technical aid contracts. 


Pearl Harbor — Bureau of Yards & 
Navy Dept., Washington, D. C., will 
receive bids for construction of new en- 
Estimated cost $220,- 


T. H., 
Docks, 
soon 
gine overhaul shop here. 
000. Noted February 19. 


Equipment 
Wanted 


Mass., Boston—Craft Supply Co., 15 Wash- 


B 
ington St.—woodworking machinery. 


Brookline—J. H. Larkin. 206 Corey 


Mass., 
are welding outfit, gasoline 


Road—electric 
engine driven. 


Mass., Medford—Boshco & Bellows, 61 River- 
side Ave.—woodworking machinery. 


Mass., Salem—Auto Welding & Brazing Co., 
3 Bridge St.—rolling machine, capable of rolling 


14 gauge material 5 ft. wide. 
Mich., Detroit—Kettlewell Co., 3429 East 
Jefferson Ave. (manufacturers of machined 


products)—shaper and grinding machine. 


Vt., Westminster—W. L. Mayor—14 x 22 ft. 
Colts armory press, etc. 


—Schultz Die Casting Co., 
Arthur 8. Gordon, ——machinery and equip- 
ment for the manufacture of gears, cases and 
on all kinds for recently acquired factory 
u ng. 


Ont., Wallacebur:; 


AMERICAN MACHINIST 














